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TLere  are  seren  df^s^cribad  spec-ies  of  viitefish  wbo^^e  rs^gt  imhrsu^e^  ihe  hsLsin  <rf 
ihe  <-Trt^.ai  Laie?  aud  "irideii  aire  idoi^  or  less  abmidaiiTlr  repTY^<*enT«ed  in  iht  lakfs 
ajjd  sTTeams  <»f  Tlia.t  repon.  Tbe«^  aire  the  eomnKWi  wliite^fii  \  C-orftpimv*  clvpelfomif:  \, 
Ibe  latf  bexniig:  or  ca<^"!C«  C  uri^iu  tbf  blaictfin  or  bliae^D  vhirefi*^  (C  frw7rf^'«.»»*  u 
iii€  tnllflM*!  «r  nK^np^  vliiiefisb  '  C  tvllihtK ),  the  Mn^uaw  Ravex  or  Labrador  vhitefisi 
'C  1  ahritdoricv*  »  ibe  i&en«:*iiiii>eie  or  rcmud  irbitefisli  C  ^uadnlsi^nnlitiX  aiKi  Hint's 
Trliitiefish  <:»r  ilje  nji^m-eyt^  •  C  l4*jfi  .  Conoemin^  the  babits,  jDOTeoDeiit^;.  eJe^  of  tbe 
List  two  of  Tlie>e  we  ii^ve  a  fairlr  satisfswioiy  kuovlodg^u  clik4lT  bw4Mise  of  their 
4^*^>u''iLie  TiLlue^  a'!iL(»Ti^L  T.L«i>e  isTei  iDii<*b  to  be  learned:  but  tlie  publisbod  iiift>nna- 
TJ(»L  le^ardiug  iLe  f  re  remaining  spexoos  is  exof*din|rly  limitod  ai>d  oousisi^  lar^reily 
of  snrL  c»l»§>e2Ta.tioiiS  a^  wei^e  re<v>ixiod  at  tbe  time  the  fish  were  first  brought  to  public 

Tills  deficieucT  of  mf^frm^tkm  is  doe  to  the  cc^mparatavely  sli<rht  oomiDeTeial 
iiD]K»rLaiice  of  most  of  the  fishes,  to  the  small  sire  of  oue,  to  the  relative  rariir  of  several, 
^iid  T<»  the  liabiT  of  two  or  throe  of  hybquentliig  the  deej^est  water  <^  the  lakes  where 
thev  ai-e  least  a^^oessible  ti*  the  fisherman  and  the  naturalist :  bnt  the  defieie;Dov  is 
priDcijially  <^»wrQg  to  the  absence  of  biolopi-al  surveys  of  the  lake  region  and  of 
f^vstematic  field  wort- 

lu  1891.  while  visiting  the  American  shore  of  Lake  Ontario  in  the  interestii  of 
the  U.  S.  O:»mniission  of  Fish  and  Fisheries,  my  attention  was  especially  called  to  a 
wldieli<L  alK»Tiijdujj^  throughout  the  lake  and  having  oonsiderable  oomiDej>rial  value 
in  j»la.ces  which  was  well  known  to  fishermen  and  redden ts  along  the  lake  shore  and 
desipjated  l»y  sj*ecia]  names,  bnt  which  did  ni^t  apj^ear  to  have  received  the  notice  of 
icLthyolooiNls  and  was  appai-ently  different  from  any  of  the  descril^  whitefishes 
inhabiting  tliis  lake.  Full  notes  weie  tiiken  regarding  its  abundance,  habits  size,  aiwi 
e<:tf»n<:»mic  im]>oitanee,  Imt  no  means  were  available  for  preserving  specimens,  with^^ut 
i;rlii<L  a  satisfactorv  deternjiiiation  of  the  identitv  of  the  fish  would  have  betoi 
iiij]»ossible.  The  foUowing  year  a  g«KKi  working  series  of  fresh  s]»e<imens  was  sent 
me  fynm  two  IcK-alities  in  ^ew  Y<»rk  and  tlie  study  of  the  fish  was  resumed,  with  the 
valualtle  collections  in  the  U.  S.  2vational  Museum  at  hand  for  comiiarison.  The 
examination  of  the  whitefishes  in  that  instituti«»n  has  led  to  the  conclusion  that  the 
specimens  in  question  frrjm  L-ake  Ontario  represent  an  unrecognized  species,  and  has 
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disclosed  the  existence  of  another  related  species  inhabiting  lakes  in  northern  New 
York  that  has  not  heretofore  been  regarded  as  distinct. 

My  studies  of  these  fish  have  been  prompted  and  much  aided  by  Dr.  Tarleton  H. 
Bean,  at  whose  suggestion,  and  that  of  Dr.  David  S.  Jordan,  president  of  Leland 
Stanford  Jr.  University,  whose  opinion  in  the  matter  was  solicited,  the  writer  ventures 
to  call  attention  to  the  two  fishes  in  question,  to  assign  to  them  names,  and  to  note 
the  features  that  distinguish  them  from  a  described  species  with  which  they  have 
both  been  identiiied,  viz,  Coregonus  hoyi  (Gill).  The  opportunity  will  also  be  improved 
to  record  some  original  notes  on  the  natural  history  and  commercial  importance  of 
one  of  these. 

Figures  of  the  two  species  regarded  as  new  are  presented,  and,  for  purposes  of 
comparison,  a  figure  of  Coregonus  hoyi  is  given. 

Acknowledgment  of  assistance  rendered  the  writer  in  the  preparation  of  this  paper 
is  respectfully  tendered  to  Prof.  Barton  W.  Evernmnn,  Dr.  Theodore  Gill,  and  Mr. 
Barton  A.  Bean,  in  addition  to  Dr.  Bean  and  Prof.  Jordan. 

COREGONUS  OSMXSRIFORMIS,  sp.  nov. 

Coi'egotiH$  ho\fi.  Bean,  Proc.  U.  S.  Nat.  Mus.'  1882,  658  (Skaneateles  and  Seneca  lakes,  N.  Y.); 
Goode,  Natural  Hist.  Aquatic  Animals  (Seneca  Lake,  N.  Y.),  plate  only.  (Not  Argyrosomn* 
ko^i  Gin). 

Body  elongate,  slender,  back  not  elevated,  the  greatest  depth  being  considerably 
less  than  length  of  head,  and  contjiined  5  times  in  body  length.  Head  rather  large, 
4  in  body,  its  width  rather  more  than  one-thiixl  its  length;  length  of  top  of  bead  2 
times  in  distance  from  occiput  to  dorsal ;  profile  of  head  nearly  straight.  Mouth  large^ 
the  lower  jaw  projecting;  maxillary  contained  3  times  in  length  of  head,  its  posterior 
edge  extending  to  line  drawn  vertically  through  the  anterior  margin  of  pupil;  mandi- 
ble one-half  the  length  of  head,  its  angle  under  the  pupil.  Eye  large^  equal  to  snout,  4 
in  head.  Gill-rakers  long  and  slender,  as  long  as  eye,  55  in  number,  35  below  the  angle. 
Scales  small,  83  in  lat<iral  line,  0  between  dorsal  origin  and  lateral  line,  8  between 
ventral  origin  and  lateral  line.  Dorsal  fin  rather  high,  its  height  equal  to  four-fifths 
depth  of  body  and  1 J  times  length  of  base  of  fin ;  0  developed  rays;  its  origin  nearer 
base  of  caudal  than  snout;  its  free  margin  nearly  vertical,  straight.  Ventrals  long, 
equal  to  height  of  dorsal,  their  length  equal  to  three-fourths  of  distance  from  ventral 
origin  to  vent;  ventral  origin  midway  between  base  of  caudal  and  pupil ;  12  developed 
rays.  Anal  with  13  developed  rays,  the  longest  four-fifths  length  of  base  of  fin.  Pec- 
torals with  16  rays,  longer  than  ventrals,  one-sixth  length  of  body.  Teeth  present 
on  the  tongue.  Color  above  grayish  silvery,  sides  bright  silvery,  below  white;  tips  of 
dorsal  and  caudal  dark.    Branchiostegals,  7  or  8.    Length,  10  inches. 

Habitat :  Seneca  Lake  and  Skaneateles  Lake,  New  York. 

Etymology:  Osmcriformh^  from  Osmerus^  a  smelt,  and /oriw«,  form,  shape;  in 
allusion  to  the  general  shape  of  the  fish.    It  is  known  as  "  smelt"  in  parts  of  New  York. 

The  specimens  on  which  this  species  is  based  are  contained  in  the  collection  of  the 
U,  S.  National  Museum  ;  one  specimen  (No.  32162)  is  from  Seneca  Lake^  New  York,  and 
was  collected  by  Prof.  H.  L.  Smith  in  June,  1878 ;  the  other  examples  (No.  32165), 
four  in  number,  are  from  Skaneateles  Lake^  New  York,  and  were  forwarded  by  Mr. 
J.  C.  Willetts  in  October,  1882.  The  foregoing  description  applies  primarily  to  the 
specimen  from  Seneca  Lake.  The  examples  from  Skaneateles  Lake  are  5  to  6  inches 
long;  they  closely  resemble  the  larger  fish  but  have  a  somewhat  longer  bead  (3J  or  3J 
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in  length),  less  depth  (5J  in  length),  a  rather  larger  eye  (3i  to  3f  in  head),  the  top  of 
head  contained  1§  times  in  distance  between  occiput  and  dorsal  origin,  2  to  6  fewer 
scales  in  the  lateral  line,  and  with  the  dorsal  origin  rather  nearer  snout  than  base  of 
caudal. 

Tbis  fish  more  closely  resembles  Coregonus  artedi  than  it  does  any  other  known 
whiteftsh.  The  chief  points  of  similarity  are  the  protracted  lower  jaw  and  the  numer- 
ous long  gill-rakers.  From  C,  artedi,  however,  it  differs  in  a  number  of  important 
features,  among  which  the  following  may  be  mentioned: 

(1)  The  general  form  of  the  two  fishes  is  quite  dissimilar,  C.  osmeri/ormis  being 
much  more  slender  and  compressed,  with  the  greatest  depth  less  than  length  of  head, 
while  in  C,  artedi  the  depth  is  equal  to  or  greater  than  head.  The  ratio  of  body 
length  to  greatest  depth  is  3f  or  4  to  1  in  0.  artedi  and  5  to  1  in  0.  osmeri/ormis, 

(2)  The  dorsal  fin  in  C.  osmeri/ormis  is  more  posteriorly  placed,  being  nearer  base 
of  caudal  than  snout;  in  0,  artedi  the  dorsal  origin  is  nearer  snout  than  base  of 
caudal,  or  is  situated  midway  between  those  points. 

(3)  In  0.  osmeri/ormis  the  mandible  is  longer  than  in  0.  artedi,  being  contained 
twice  in  head  in  former  and  2 J  to  3  times  in  latter.  The  maxillary  is  also  longer  in 
C.  osmeri/ormis;  its  length  is  contained  3  times  in  head,  while  in  the  other  species  it 
is  contained  3^  times. 

This  fish  differs  from  Coregonus  hoyi  as  described  by  Jordan  *  (not  as  defined  by 
Milnert)  in  the  following  essential  particulars: 

(I)  Coregonus  hoyi,  according  to  Jordan,  belongs  in  the  group  of  whitefishes  char- 
acterized by  an  included  lower  jaw  (subgenus  Coregonus),  of  which  Coregonus  clupei- 
formis  is  the  type;  Coregonus  osmeri/ormis  has  a  lower  jaw  which  projects  considerably 
beyond  the  upper  even  when  the  mouth  is  closed  (subgenus  Argyrosomus). 

.(2)  C.  hoyi  has  a  somewhat  elevated  back  and  a  relatively  deep  body  (4 J  in 
length) ;  in  0.  osmeri/ormis  the  back  is  not  elevated  and  the  body  is  slender  (5  in 
length.)  The  general  form. of  C.  hoyi  is  that  of  a  herring  {Clupea);  that  of  C,  osmeri- 
/ormis  superficially  resembles  a  smelt  (Osmerus). 

(3)  Numerous  minor  differences  might  be  noted.  In  C  hoyi  the  developed  anal 
rays  are  fewer  (10  instead  of  13) ;  the  scales  are  somewhat  less  numerous  (8-77-8  instead 
of  9-83-8) ;  the  origin  of  the  dorsal  is  nearer  snout  than  base  of  caudal  in  0.  hoyi  and 
nearer  base  of  caudal  than  snout  in  C.  osmeri/ormis;  the  eye  is  contained  3 J  times 
in  head  in  C,  hoyi,  4  times  in  (7.  osmeri/ormis. 

This  species  was  first  brought  to  public  notice  by  Dr.  Tarleton  H.  Bean  in  an- 
article  in  the  Proceedings  of  the  U.  S.  National  Museum  for  1882,  entitled  "  Descrip- 
tion of  a  species  of  whitefish,  Coregonus  hoyi  (Gill)  Jordan,  called  'smelt'  in  some 
parts  of  New  York."  The  paper  is  based  on  the  specimens  in  the  National  Museum, 
to  which  reference  has  been  made.  The  example  collected  by  Professor  Smith  is 
described  in  detail,  a  table  of  careful  measurements  being  appended.  Regarding  this 
fish  Dr.  Bean  remarks: 

The  species  is  moat  closely  related  to  C.  artedi,  but  differs  from  it  and  all  other  species  known  to 
me  in  many  important  characters,  which  have  been  only  vaguely  indicated  in  most  of  the  published 
descriptions. 


*  Manual  of  the  Vertebrates. — American  Naturalist,  1875,  p.  136. — Also,  Jordan  &  Gilbert,  Synop- 
sis of  the  Fishes  of  North  America. 

tReport  U.  S.  Fish  Commission  1872-73,  p.  86. 
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Dr.  Beau  now  regards  this  fish  as  distiuct;  he  was  never  fully  satisfied  with  the 
ideutificatiou  of  these  si)eeimens  with  0.  hoyij  and  so  expressed  himself  some  years  ago. 
The  paucity  of  material,  however,  ana  the  somewhat  indefinite  or  confused  published 
descriptions,  to  which  he  alludes  in  the  paragraph  quoted,  deterred  him  from  attempt 
ing  a  final  settlement  of  the  question. 

C0RE60NUS  PROGNATHUS.  sp.  iiov. 

Arg\jro8omu8  hoyij  Miluer,  Rept.  U.  S.  Fish  Coram.,  1872-73,  86.     Outer  Island,  Lake   Superior. 
(Not  Argyrosomus  hoyi  Gill.) 

Body  oblong,  much  compressed,  back  elevated,  tapering  rather  abruptly  toward 
the  narrow  caudal  peduncle,  the  adult  fish  having  a  slight  nuchal  hump  as  in  C 
clupeiformis)  greatest  depth  3^  to  4  in  body  length.  Head  rather  short  and  deep, 
pointed,  4  to  4^  in  length;  greatest  width  half  the  length;  cranial  ridges  prominent. 
Snout  straight,  its  tip  on  level  with  lower  edge  of  pupil.  Top  of  head  2  in  distance 
from  occiput  to  front  of  dorsal.  Mouth  large  and  strong;  maxillary  reaching  to  oppo- 
site middle  of  pupil,  2 J  in  head,  length  3  times  its  width;  mandible  long,  projecting 
beyond  upper  jaw  when  mouth  is  closed,  reaching  to  or  beyond  posterior  edge  of  eye, 
15  to  Ig  in  head.  Eye  small,  5  in  head,  1^  in  snout,  14  in  interorbital  space,  1^  in 
suborbital  space.  Gill-rakers  slender,  about  length  of  eye,  13  above  and  25  below 
angle.  Adipose  fin  the  length  of  eye,  its  width  half  its  length.  Narrowest  part  of 
caudal  peduncle  contained  nearly  four  times  in  greatest  body  depth.  Dorsal  rather 
high,  with  9  or  10  developed  rays,  the  longest  one-half  longer  than  base  of  fin  and 
contained  If  times  in  greatest  body  depth,  3^  times  in  distance  between  dorsal  and 
snout,  and  1^  times  in  head ;  free  margin  slightly  concave;  origin  midway  between  end 
of  snout  and  base  of  caudal;  dorsal  base  opposite  9  scales.  Anal  with  10  to  12  devel- 
oped rays;  the  longest  ray  equal  to  base  of  fin  and  two-thirds  height  of  dorsal.  Ven- 
trals  as  long  as  dorsal  is  high;  their  origin  midway  between  anterior  edge  of  orbit  and 
base  of  caudal.  Ventral  appendage  short,  covering  about  3  scales.  Pectorals  as  long 
as  ventrals.  Scales  rather  large,  about  75  in  lateral  line,  7  or  8  above  the  lateral  line, 
7  or  8  below  the  lateral  line.  Lateral  line  straight  except  at  origin,  where  it  presents 
a  rather  marked  curve.  Sides  of  body  uniformly  bright  silvery,  with  pronounced  bluish 
reflection  in  life;  the  back  dusky,  the  under  parts  pure  white  without  silvery  color. 
Above  lateral  line,  light  longitudinal  stripes  involving  central  part  of  scales  extend 
whole  length  of  body.  Fins  flesh  color  or  pinkish  in  life,  the  dorsal  and  caudal 
usually  showing  dusky  edges.  Postorbital  area  with  a  bright  golden  reflection.  Iris 
golden,  pupil  black.    Branchiostegals,  8.  Average  length,  15  inches. 

Habitat:  Lake  Ontario,  Lake  Michigan,  Lake  Superior,  and  doubtless  the  entire 
Great  Lake  basin,  in  deep  water. 

Etymology:  PrognathuSj  from  ;rpo,  before,  and  yrcf^o?, jaw;  in  allusion  to  the 
projecting  mandible.    The  fish  is  called  '^  long-jaw  "  in  lakes  Michigan  and  Ontario. 

This  species  is  based  on  8  si)ecimens  from  lakes  Superior  and  Michigan  in  the 
collection  of  the  U.  S.  National  Museum  and  17  S])ecimens  from  Lake  Ontario  in  the 
collection  of  the  U.  S.  Fish  Commission.  The  examples  in  the  museum  are  as  follows: 
Seven  from  Outer  Island,  Wis,,  Lake  Superior,  collected  by  J.  W.  Milner  (catalogue 
numbers  10570  and  35344),  and  one  from  Petosky,  Mich.,  Lake  Michigan,  collected  by 
McCormick  and  Connable  (catalogue  number  23540).  The  fish  in  the  possession  of 
the  Fish  Commission  were  received  in  the  flesh  in  1892.    One  lot,  consisting  of  11 
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examples,  was  torwarded  by  Mr.  John  S.  Wilson,  of  Wilson,  X.  Y.,  on  April  20;  the 
other,  containing  0  specimens,  came  to  hand  on  June  12,  and  was  sent  by  Mr.  George 
M.  Schwartz,  of  Rochester,  N.  Y.,  at  the  solicitation  of  Mr.  Frank  J.  Amsden,  of  the 
same  place.  1  also  to  refer  to  three  examples  now  in  the  collection  of  the  Fish  Com- 
mission obtained  by  Dr.  li.  li.  Giirley  at  Nine- Mile  Point,  New  York,  in  June  180:5. 

This  species  is  <[uite  different  from  any  other  whitetish  inhabiting  the  Cheat  Lake 
basin.  It  may  be  at  once  distinguished  from  all  the  whiteiishes  known  to  occur  in 
the  Fnited  States  by  the  general  form  of  body  combined  with  the  very  long  lower 
jaw,  which  is  contained  less  than  twice  in  the  length  of  head  and  extends  backward  to 
or  beyond  the  posterior  edge  of  orbit.  It  most  closely  resembles  Coregonus  latireitw 
Bean,  inhabiting  northern  Alaska,  but  is  easily  distinguished  from  that  species  by 
its  more  elevated  back,  greater  depth  (.'5.J  instead  of  4J),  larger  head  (4  to  4J  instead 
of  5  in  body  length),  hirger  mouth,  longer  maxillary  (2h  instead  of  3^  in  head),  longer 
mandible  (Ij  to  I4  instead  of  2.J  in  head),  hirger  scales,  and  a  number  of  other  features. 

From  the  lake  herring  {Coregonun  artedi)^  with  which  the  tish  has  some  aflinities, 
it  ditt'ers  in  general  form,  greater  depth,  smaller  eye,  longer  mandible  and  maxillary, 
shape  of  head,  raiher  larger  scales,  more  contracted  caudal  peduncle,  longer  veutrals, 
etc. 

Dr.  Bean  has  drawn  my  attention  to  the  resemblance  existing  between  this  tish 
and  the  Coregonus  lucidus  of  Richardson,*  described  from  Great  Bear  Lake,  Canada, 
in  1836,  and  not  again  detected  by  ichthyologists  until  1893.  t  The  similarity  consists 
chierty  in  the  long  lower  jaw,  the  slender  caudal  peduncle,  and  the  slight  nuchal 
enlargemeut.  These  features  appear  in  the  figure  of  C  lucidus  in  the  work  cited.  The 
plate  is  so  faulty,  however,  and  so  often  at  variance  with  the  text,  that  much  reliance 
can  not  be  placed  on  it.  The  differences  in  the  two  fish,  as  determined  by  Richard- 
son's not  wholly  lucid  description,  are,  in  Dr.  Bean's  opinion,  sufficiently  marked  to 
establish  their  specific  distinctness.  Coregoniat  lucidus  is  described  as  having  88  scales 
in  the  lateral  line,  with  the  thirty  third  scale  in  the  lateral  series  equidistant  between 
end  of  snout  and  base  of  caudal.  The  scales  are  thus  more  numerous  than  in  C.  progna- 
thus,  and  the  position  of  the  particular  scale  is  widely  different  in  the  two  fish.  C, 
lucidus  has  the  ventrals  longer  than  dorsal,  and  a  ventral  api)endage  eleven-twelfths 
of  an  inch  long  in  a  fish  18  inches  long.  The  ventrals  in  C,  prognaihus  are  equal  to 
dorsal,  and  the  ai)pendage  is  very  short,  beingless  than  half  an  inch  long  in  a  fish  15 
inches  in  length.  Both  the  maxillary  and  mandible  are  smaller  in  C.  lucidun  than  in 
the  other  species. 

Notice  of  this  fish  was  first  published  by  the  late  Prof.  J.W.Milner,by  whom  it  was 
identified  with  Corcgonus  lutyi  ((iill).  In  the  foregoing  remarks  on  Coregonus  osmc- 
ri/ormis  attention  was  drawn  to  some  of  the  characters  of  C,  hoyi  as  understood  by 
Jordan.  In  order  to  clearly  discuss  the  various  points  involved  in  the  description  of 
the  fish  now  under  consideration  and  to  show  the  error  into  which  Milner  fell,  it  is 
necessary  to  make  a  further  detailed  reference  to  (\  lioiji. 


*  Fauna  Boreali-Americana,  i>art  3. 

t  See  Article  3  in  the  present  HiiHetin,  by  Prolessor  (iilbcrt,  who  writes  nnder  date  of  February  21, 
1894:  *'My  specimens  of /«c»(/m«  are  from  the  type  locality,  an«l  agrees  in  most  points  witli  liichanlson's 
description  and  tigure.  The  lower  jaw  does  n<»t,  however,  project,  anil  many  other  points — to  some  of 
which  vou  call  attention — show  abun<laut  dilVerence  from  profjnuthHu.'^ 
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In  1870  the  late  Dr.  P.  R.  Hoy,  of  Bacine,  Wis.,  brought  to  public  notice  two 
apparently  new  species  of  whitefish,  specimens  of  which  were  obtained  while  experi- 
mentally dredging  in  Lake  Michigan,  about  16  or  20  miles  off  Eacine,  in  water  from 
50  to  70  fixthoms  deep.  The  fish  were  sent  to  the  Smithsonian  Institution  and  were 
named  Argyrosomus  hoyi  and  Argyrosomus  nigripinnis  by  Dr.  Theodore  Gill,  who, 
however,  published  no  descriptions  of  them.  In  an  important  paper,  entitled 
"Deep-water  fauna  of  Lake  Michigan,"  read  before  the  Wisconsin  Academy  of  Sciences 
and  printed  in  the  Transactions  of  the  Academy  for  1870-72,  Dr.  Hoy  recorded  the 
results  of  his  researches  and  referred  to  the  former  fish  as  follows : 

The  Argyro8omu8  hoyi  Gill  is  the  smaUest  of  the  whitefish  so  far  found  in  any  of  the  Great  Lakes, 
it  being  only  about  8  inches  in  length  and  weighing  one-fourth  of  a  pound.  The  moon-^ye,  as  called 
by  the  fishermen,  is  an  excellent  pan  fish,  but  its  small  size  renders  it  unsuitable  for  market.  Trout 
devour  large  numbers  of  those  little  beauties,  as  they  constitute  a  large  share  of  their  food.  The 
moon-eye  is  only  found  in  water  over  40  fathoms. 

'  In  a  paper  by  Prof.  Milner,  entitled  "  New  Species  of  Argyrosomus  and  Gore- 
gonus,^^  printed  in  the  Report  of  the  U.  S.  Commission  of  Fish  and  Fisheries  for 
1872-73,  Dr.  Gill's  manuscript  names,  Argyrosomus  lioyi  and  A,  nigrijpinniSj  are  used. 
Referring  to  the  former,  Milner  remarks: 

The  Cisco  of  Lake  Michigan,  not  to  be  confounded  with  the  cisco  of  Lake  Ontario,  is  a  fish  fre- 
quenting the  deep  waters.  It  is  taken  in  considerable  quantities,  at  depths  of  from  30  fathoms  to  70, 
and  is  the  principal  food  of  the  salmon  or  mackinaw  trout.  Specimens  were  sent  to  the  Smithsonian 
Institution,  in  1870,  by  Dr.  P.  R.  Hoy,  of  Racine,  Wis.,  obtained  in  that  vicinity,  from  which  Dr. 
Gill  made  diagnostic  notes,  and  adopted  the  name  Argyrosomus  hoyi.  In  a  list  of  species  of  Lake 
Michigan,  published  in  the  Transactions  of  the  Wisconsin  Academy  of  Sciences,  Dr.  Hoy  included  Dr. 
Gill's  manuscript  name. 

Milner  further  states  that  in  1871,  while  engaged  in  work  for  the  U.  S.  Fish 
Commission,  he  collected  numerous  specimens  of  this  species  (locality  not  given,  but 
presumably  Lake  Michigan),  which  were  lost  in  the  Chicago  fire.  In  1872  he  obtained 
specimens  in  Lake  Superior,  one  of  which,  now  in  the  U.  S.  National  Museum  (No, 
10576),  from  Outer  Island,  Wisconsin,  he  describes  in  detail;  the  fish,  which  is  llj 
inches  long,  agrees  perfectly  with  examples  from  Lake  Ontario,  a  figure  of  one  of 
which  accompanies  this  paper.  There  is  no  doubt  that  the  fish  collected  by  Dr.  Hoy, 
for  which  Dr.  Gill  proposed  the  name  Argyrosomus  hoyi^  are  very  different  from  those 
which  Milner  had  in  hand  when  he  prepared  the  article  mentioned.  It  seems  strange 
that  in  what  purported  to  be  the  first  published  description  of  the  fish  Milner  should 
not  have  consulted  the  specimens  on  which  the  species  was  based. 

In  a  letter  dated  December  26,  1893,  Prof.  Jordan  writes  as  follows  regarding  the 
true  hoyi  and  the  fish  described  as  such  by  Milner: 

It  is  evident  that  the  hoyi  of  Gill  is  a  very  diilereut  fish  from  the  other,  having  no  particular  rela- 
tion to  it.  The  description  of  hoyi,  in  the  Synopsis,  was  taken  from  the  specimen  sent  by  Dr.  Hoy. 
I  do  not  know  whether  any  part  of  Milner's  account  was  mixed  with  it  or  not;  1  think  not.  The  fish 
Hoy  sent  has  the  lower  jaw  included,  the  snout  decurved,  rather  short  gill-rakers,  and  is,  I  think,  a 
typical  Coreyon  us  rather  than  an  Argyrosom  us.  The  other  fish  bears  more  or  less  resemblance  to  lauretice, 
but  is  probably  a  new  species. 

It  will  thus  be  seen  that  an  interesting  question  of  nomenclature,  involving  the 
two  species,  is  raised,  and  its  settlement  becomes  necessary.  It  would  seem  that  if 
Milner's  use  of  the  name  hoyi  in  the  report  referred  to  was  the  first  appearance  of  the 
name  in  print,  it  must  be  retained  for  the  fish  described  by  him,  notwithstanding  the 
misapplication  of  Dr.  Gill's  name. 


i 
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The  first  printed  reference  to  the  name  hoyi  was  in  the  paper  of  Dr.  Hoy,  pre- 
viously quoted,  in  the  Transactions  of  the  Wisconsin  Academy  of  Sciences  for  1870-72, 
published  in  1872.  No  description  of  the  fish  was  given.  The  first  use  of  the  name 
hoyi,  accompanied  by  a  description  of  the  fish  so  named,  appeared  in  an  article  by 
Prof.  Jordan,  oh  the  sisco  of  Lake  Tippecanoe,  in  the  American  Naturalist  for  March, 
1875.  While  the  description  consists,  for  the  most  part,  of  a  comparison  between 
hoyi  and  sisco,  it  is,  in  the  opinion  of  Prof.  Jordan,  sufficient  to  retain  the  name  for 
that  species,  provided  the  principle  of  priority  is  not  infringed.  The  question  is 
whether  the  use  of  the  name  hoyi  by  Milner,  applying,  as  it  did,  to  a  different  fish 
from  that  to  which  the  name  was  attached  by  Dr.  Gill,  antedated  the  article  by  Prof. 
Jordan,  in  which  the  name  was  correctly  employed.  As  bearing  on  this  matter,  the 
following  extract  from  an  interesting  letter  from  Prof.  Jordan,  dated  December  23, 
1893,  may  appropriately  be  quoted: 

The  name  hoyi  was  given  by  Gill  without  description  to  the  two  little  fidhes  from  Racme.  At  the 
same  time  I  was  at  work  on  the  sisco  of  Lake  Tippecanoe  and  I  wrote  to  Dr.  Hoy  to  get  me  specimens 
of  siaco  from  Lake  Geneva.  In  sending  these  to  me,  in  1874,  Dr.  Hoy  also  sent  me  a  specimen  like 
those  he  sent  to  Gill  of  the  little  lake  moon-eye  to  which  Gill  gave  the  name  of  hoyi.  Of  my  speci- 
mens I  published  a  short  account  in  connection  with  sisco  in  the  American  Naturalist  for  March,  1875, 
p.  136.  This  description  was  reprinted  with  other  matter  in  the  report  of  the  fish  commissioner  of 
Indiana  for  1875.  My  little  account,  which  is,  however,  long  enough  to  hold  the  name  of  hoyi  for  the 
species  to  which  it  refers,  was  the  first  printed  reference  to  the  species,  so  far  as  I  know  at  this  time. 
In  the  U.  S.  Fish  Commissioner's  report  for  1872-73,  ostensibly  issued  in  1874,  but  not  coming  into  my . 
hands,  as  I  find  from  my  records,  until  some  time  after  my  paper  was  printed  in  1875,  Milner 
described  his  fish  from  Outer  Island.  I  noticed  sometime  ago  that  his  description  did  not  agree  with 
mine  very  well,  but  I  presumed  that  he  knew  the  fish  of  which  he  wrote  and  referred  to  the  same  one. 
So  far  as  I  can  see,  if  my  description  was  really  first,  as  I  suppose,  the  name  hoyi  must  go  with  type. 
If,  hpwever,  Milner's  paper  comes  first,  then  the  question  arises  whether  hoyi  should  go  with  Milner's 
fish  or  the  fish  Milner  thought  he  had.* 

Prof.  Jordan's  surmise  as  to  tbe  date  of  issuance  of  the  Fish  Commission  report 
in  question  is  borne  out  by  all  the  information  obtainable  at  this  time.  The  report 
was  certainly  not  issued  in  1874.  The  copy  for  some  of  the  illustrations  was  not 
submitted  to  the  Public  Printer  until  January  28,  1875,  and  the  indications  are  that 
the  report  was  not  printed  before  May  or  June,  1875.  We  are,  therefore,  justified  in 
continuing  to  associate  with  the  name  hoyi  the  fish  for  which  Prof.  Gill  proposed  that 
designation. 


*  The  type  specimens  of  C.  hoyi  in  the  U.  S.  National  Museum  (No.  8902),  two  in  number,  are  in  a 
poor  stat<'<  of  preservation,  and  it  is  impossible,  at  this  time,  to  determine  the  exact  morphology  of 
their  heads  and  fins.  The  accompanying  figure  of  the  species,  based  on  tliese  specimens,  is  therefore 
possibly  subject  to  slight  corrections,  although  it  agrees  with  Vrof.  Jordan's  description  in  the  Amer- 
ican Naturalist  (1875)  of  an  example  of  this  tish  then  before  him,  sent  by  Ur.  Hoy:  Depth  4^,  head 
4,  eye  8^.  Lower  jaw  nnn.'h  shorter  than  in  Jrgyrosomns  «i«co,  almost  Coref/oni/s-like  in  this  respect. 
Maxillaries  stronger  than  in  sisco^  2|  in  head.  Mandible  2  in  head.  Distance  from  occiput  to  tip  of 
snout  contained  I4  times  in  distance  from  occiput  to  dorsal  origin.  Scales  in  lateral  line,  75.  Depth 
of  body  at  vent  (3|t  times  in  body  length.  Distance  between  vent  and  rudimentary  caudal  rays  4| 
times  in  length  of  fish.  Head  thickly  punctate  with  small  black  dots.  Scales  with  a  peculiar  rich 
silvery  color.     Length  rarely  exceeding  7  inches. 

Professors  Jordan  and  (lilbert,  in  the  ''Synopsis,''  give  the  following  additional  features  of  hoyi^ 
based  on  the  example  previously  refiTred  to:  Body  rather  elongate,  compres8e«l,  the  back  somewhat 
elevated.  Head  rather  long,  intermediate  in  form  between  Coregonus  and  Argyrosomns.  Mouth  rather 
large,  terminal,  the  lower  jaw  evidently  shorter  than  upper,  even  when  mouth  is  open;  tip  of  muzzle 
rather  bluntly  truncate;  maxillary  reaching  to  op]>osite  middle  of  pupil;  mandible  extending  to 
posterior  margin  of  pupil.     Dorsal  10,  anal  10. 
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NOTES   ON  THE   NATURAL   HISTORY  AND   ECONOMIC   VALUE   OF   COREGONUS 
PROGNATHUS,  WITH  SPECIAL  REFERENCE  TO  LAKE  ONTARIO. 

A  few  notes  based  on  original  observations  and  inqniries  can  be  submitted  regard- 
ing: the  habits  and  inii)ortance  of  this  fish;  they  relate  chiefly  to  Lake  Ontario,  where 
the  fish  is  of  considerable  commercial  value.  The  writer  is  indebted  to  the  following 
gentlemen  for  interesting  information  concerning  the  fish,  based  on  their  personal 
experience:  Mr.  John  S.  Wilson,  Wilson,  iS.  Y. ;  ^Ir.  Charles  H.  Strowger,  !N'ine-Mile 
Point,  N.  Y.;  and  3Ir.  B.  E.  Ingersoll,  Oswego,  K.  Y. 

In  a  paper*  on  the  fisheries  of  Lake  Ontario,  issued  in  1892,  the  writer  drew  atten- 
tion to  this  fish,  but  erroneously,  although  dubiously,  referred  to  it  under  the  name 
Goregonus  hoyi.  In  an  earlier  report,t  relating  to  the  fisheries  of  the  Great  Lakes  in 
1885,  the  fisli  under  discussion  was  also  mentioned  by  its  common  names,  without  any 
attempt  to  identify  it  scientifically. 

COMMON   NA3IES. 

There  are  at  least  ten  common  names  given  to  this  fish  in  Lake  Ontario  and  Lake 
Michigan.    Some  of  these  are  of  local  application ;  others  are  quite  generally  employed. 

In  Lake  Michigan,  the  most  common  name  in  present  use  is  "long-jaw,"  which  is 
heard  along  both  sides  of  the  lake,  but  most  frequently  in  localities  having  steamers 
employed  in  the  deep-water  gill-net  fishery.  In  places  in  this  lake  it  shares  with 
C,  artedi  the  name  "herring." 

In  Lake  Ontario  this  fish,  whenever  taken,  is  distinguished  by  the  fishermen 
from  the  other  Goregoni^  and  has  received  numerous  names  in  different  parts  of  the 
lake.  In  the  eastern  end,  in  Jefferson  County,  the  name  "bloater"  is  in  general  use. 
At  Oswego  and  along  the  adjacent  shores  the  name  "long-jaw,"  "bloater,"  "bloater 
whitefish,"  "silver  whitefish,"  and  "  Ontario  whitefish"  are  employed.  Mr.  Ingersoll, 
of  Oswego,  states  that  in  the  New  York  market  the  fish  is  called  "  siscowet"  or  "cis- 
coette,"  a  designation  which  has  been  transferred  to  a  fewplacf  s  on  Lake  Ontario.  In 
Niagara  County  the  names  "long-jaw"  and  "cross  whitefish"  are  in  common  use,  the 
latter  expressing  the  current  opinion  among  some  fishermen  that  the  "long-jaw"  is  a 
hybrid  between  the  common  whitefish  and  the  cisco,  or  lake  herring.  Owing  to  the 
relative  scarcity  of  the  latter  and  the  abundance  of  the  other  whitefish  at  Wilson,  in 
Niagara  County,  some  of  the  fishermen  call  the  latter  the  "cisco,"  although  they 
do  not  fail  to  distinguisli  it  from  the  regular  hike  herring.  Mr.  Wilson  states  that 
"long-jaw"  is  the  name  generally  employed  in  that  locality.  This,  it  would  seem,  is 
perhaps  the  most  appropriate  common  name  given  to  the  fish. 

The  origin  of  the  name  "  bloater"  or  "bloater  whitefish"  can  no  doubt  be  traced 
to  the  swollen  appearance  of  the  abdomen  when  the  fish  are  brought  up  from  deep 
water,  owing  to  the  expansion  of  the  air  bladder  under  the  diminished  ])ressure  near 
or  at  the  surface.  All  of  the  fresli  specimens  examined  by  me  have  had  the  appear- 
ance of  being  greatly  enlarged  with  ripe  spawn,  and  the  swimming  bladders  were 
found  to  be  distended.  Mr.  Strowger  states  that  in  the  few  instances  in  which  he  has 
noticed  fish  caught  in  comparatively  shallow  water  then*  were  no  signs  of  bloating. 


*  Report  on  an  InvcvStij^ation  of  tlu^  KiHlicrios  of  lijilu*  Ontario.  |tull(>tin  V.  S.  Fish  Connnission, 
1890,  p.  207. 

t  Review  of  tho  Fisheries  of  the  (Inat  LakeH.  Keporl  V,  S.  roninnKHinin»rof  I'inh  and  risheries  for 
1887,  p.  316 
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SIZE,  HABITS,  ABUNDANCE,   ETC. 

The  average  length  of  the  fish  seems  to  be  about  15  inches,  although  it  reaches  a 
much  hir^er  size,  lu  the  series  of  specimens  at  hand  the  females  have  a  somewhat 
greater  len^^tli  tlian  the  males,  the  averages  bein<r  14-lHJ  inches  and  M*4()  inches,  respect- 
ively. The  largest  female  is  15*25  inches  long  and  the  smallest  male  is  13*37  inches 
long.  The  extremes  of  weight  are  443  and  (102  grams  for  females,  and  402  and  473 
grams  for  males,  the  averages  being  50S  and  447  grams,  respectively. 

The  average  weight  of  the  lish  caught  in  Lake  Ontario  at  the  present  time  is  about 
IJ  pounds.  The  smallest  taken  by  the  fishermen  are  under  a  quarter  of  a  pound. 
The  largest  of  which  a  definite  record  has  been  obtained  weighed  5;^  pounds  and  was 
caught  off  Wilson,  N.  Y.,  as  1  am  informed  by  ^Vlr.'Wilson,  of  that  place.  Mr.  Strow- 
ger,  of  Nine-Mile  Point,  has  seen  long-jaws  that  weighed  upwards  of  4  pounds  and 
has  hejird  of  some  weighing  as  much  as  0  pounds.  In  recent  years  the  use  of  small- 
meshed  gill  nets  has  reduced  the  size  of  the  fish  taken.  The  range  in  weight  of 
marketable  fish  is  now  J  of  a  pound  to  2  or  3  pounds. 

The  information  at  hand  concerning  the  movements  of  the  long-jaw  whitefish  in 
Lake  Ontario  goes  to  show  the  existence  of  a  definite  bathymetrical  migration,  which 
depends  chiefly  on  the  seasons  and  is  well  recognized  by  most  of  the  fishermen.  lu 
winter  the  fish  are  found  in  the  deepest  water  of  the  lake,  at  a  depth  of  400  to  700 
feet.  Towards  spring  they  begin  to  approach  the  shores,  being  taken  at  a  gradually 
decreasing  depth  until  August,  when  they  occur  in  water  about  20  fathoms  deep. 
After  this  time  they  begin  to  work  out  toward  the  middle  of  the  lake,  and  by  the  end 
of  November  or  the  beginning  of  December  they  have  reached  a  depth  of  45  or  50 
fathoms.  In  the  opinion  and  experience  of  Mr.  Wilson  and  other  fishermen  of  the 
western  end  of  the  lake,  the  process  of  spawning  then  supervenes,  after  which  the  fish 
retire  to  the  deepest  water,  where  the  winter  is  spent.  During  the  period  of  spawning 
the  fishermen  of  Niagara  County  find  that  the  fish  are  apparently  more  plentiful  than 
at  other  times,  the  largest  catches  being  then  made;  this  is  because  the  fish  scattered 
over  large  areas  are  drawn  together  by  the  reproductive  instinct  and  resort  to  special 
grounds,  where  they  are  found  in  more  compact  bodies. 

There  is  a  gravelly  area  off  Wilson  on  which  the  fish  congregate  for  the  purposes 
of  spawning. 

Concerning  the  specimens  which  Mr.  Wilson  forwarded,  he  states  that  they  were 
taken  April  18  in  water  50  fathoms  deep.  At  that  time  of  the  year  the  schools  are 
usually  more  scattered  than  at  other  seasons  and  fewer  fish  are  caught  in  a  given 
time  in  a  given  amount  of  netting.  This  dispersion  seems  to  be  due  to  the  fVict  that 
the  fish  are  quite  voracious  after  their  sojcmrn  in  the  deej)  water  and  are  obliged  to 
distribute  themselves  over  a  wider  nvoa,  in  order  to  secure  the  necessary  sui)i)ly  of 
food. 

Under  date  of  May  17, 1802,  Mr.  Strowger  writes  that  the  first  fishing  boat  to  come 
from  the  lake  that  season  arrived  on  that  day  and  luid  two  bloaters,  taken  about  2 
miles  from  the  shore,  inside  the  main  schools,  which  are  usually  found  in  80  to  100 
fathoms  of  water  off  that  place.  One  of  the  bloaters  had  ripe  si)awn,  the  other  very 
immature  spawn  sa<ks.  In  the  oi)inion  of  Mr.  Strowger,  this  sj^ecies  probably  has  a 
prolonged  spawning  period,  extending  over  rhe  entire  year,  a  view  which  is  plausible 
enough  and  in  harmony  with  the  known  habitsof  certain  other  salmonoid  fishes  inhab- 
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iting  deep  water.  At  the  same  time,  it  is  no  doubt  possible,  and  even  probable,  that 
most  of  the  fish  spawn  in  the  early  winter,  like  the  common  whitefish,  as  observed  by 
Mr.  Wilson.  The  conditicm  of  the  ovaries  in  the  specimens  sent  in  April  by  Mr. 
Wilson  indicates  the  completion  of  spawning  some  months  before.  The  ova  in  the 
7  examples  examined  were  uniformly  hard,  white,  and  immature,  and  about  one- 
fortieth  of  an  inch  in  diameter.  In  one  specimen,  14J  inches  long  and  weighing  531 
grams,  the  ovaries  were  5  inches  in  length  and  had  a  combined  weight  of  17  grams, 
the  left  organ  being  considerably  fuller  and  weighing  9^  grams. 

Several  of  the  specimens  forwarded  by  Mr.  Schwartz  on  June  13, 1892,  which  had 
probably  been  caught  about  two  days  before,  had  fully  matured  spawn,  which  was 
running  when  the  fish  were  unpacked.  One  of  these,  12  inches  long,  contained  2' 
ounces  of  ripe  eggs  and  also  many  undeveloped  ova  of  very  small  size,  together  with 
a  number  of  larger  eggs  that  were  apparently  approaching  maturity.  The  ripe  eggs 
were  of  a  pale-yellow  color,  transparent,  and  one-sixteenth  of  an  inch  in  diameter. 
A  careful  computation  indicated  that  this  fish  contained  about  15,000  more  or  less 
mature  ova. 

Off  the  entire  shore  between  Stony  Point  and  the  Niagara  Kiver,  wherever  the 
fishermen  set  their  nets  in  deep  water,  the  presence  of  an  abundant  supply  of  this 
whitefish  is  disclosed.  Taking  the  entire  lake  into  consideration,  the  fish  do  not 
show  any  marked  fiuctuatious  in  abundance  from  year  to  year,  and  are  now  probably 
as  numerous  as  when  the  fishery  began.  Mr.  Wilson  remarks  that  appearances 
would  indicate  that  the  fish  are  less  numerous  than  formerly,  but  the  fishermen  think 
this  is  not  the  case,  as  the  fish  now  go  in  more  scattered  schools  than  in  earlier  years, 
probably  as  a  result  of  the  scarcity  of  food  on  the  regular  feeding-grounds. 

The  largest  single  lift  of  which  a  record  has  been  obtained  was  made  by  a  crew  of 
Wilson  fishermen  in  1885;  2  men  setting  9  pounds  of  netting  (equivalent  to  about 
140  rods)  took  1,600  pounds  of  these  fish  in  one  day.  The  usual  daily  catch  to  a  boat 
is  from  200  to  800  pounds. 

Comparing  the  abundance  of  this  whitefish  with  that  of  the  lake  herring,  it  is 
interesting  to  observe  that  in  some  places  at  least,  and  probably  generally,  the 
former  is  much  more  numerous.  The  most  pointed  information  available  relates  to 
the  experience  of  the  fishermen  of  Wilson;  they  often  find  the  ciscoes  on  the  same 
grounds  as  the  long-jaws,  but  they  are  very  scarce  now  and  appear  to  have  been 
aft'ected,  like  the  whitefish,  by  the  advent  of  the  long-jaws.  Of  the  total  quantity  of 
long-jaws  and  ciscoes  annually  taken  there,  the  former  represent  no  less  than  90  per 
cent. 

Very  little  definite  information  bearing  on  the  subject  of  the  food  of  this  white- 
fish  can  be  given.  It  may  be  safely  surmised,  however,  that  it  has  substantially  the 
same  food  as  the  common  whitefish,  although  its  deep- water  habits  would  no  doubt 
afford  a  different  series  of  animal  and  vegetable  food  organisms;  and  its  larger  mouth 
and  more  powerful  jaws  indicate  a  somewhat  wider  range  of  food  than  is  possessed  by 
the  common  whitefish,  in  which  respect  it  resembles  Coregonns  artedi.  The  digestive 
tracts  of  the  specimens  at  hand  contain  nothing,  but  this  proves  little,  as  an  exami- 
nation of  fish  stomachs,  unless  undertaken  soon  after  the  fish  are  caught,  usually 
fails  to  be  satisfactory,  as  the  intestinal  and  gastric  juices  continue  their  action  after 
the  death  of  the  fish  and  the  stomach  contents  are  often  completely  digested  in  a 
short  time.    Mr.  Wilson  states,  as  a  result  of  his  personal  observation,  that  the  food 
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of  the  long-jaws  examined  by  him  has  consisted  mostly  of  a  small  crastacean,  resem- 
bling a  crab,  with  a  soft  shell.    This  is  probably  a  Mysis. 

One  of  the  most  interesting  and  important  questions  suggested  by  the  presence 
of  this  whitefish  in  Lake  Ontario  in  large  numbers  is  the  relation  which  it  may  have 
to  the  present  scarcity  of  the  regular  whitefish.  It  is  no  doubt  possible  that  the 
uninterrupted  increase  of  this  prolific  fish  during  a  long  perio<l  of  years  might  finally 
have  resulted  in  the  depletion  of  the  natural-food  supply  of  the  whitefish  to  such  an 
extent  that  the  common  whitefish,  being  numerically  and  physically  weaker,  were 
forced  to  seek  other  feeding-grounds,  which  may  have  been  much  restricted  and  in 
such  situations  that  it  was  taken  by  man  more  easily  than  formerly,  and  so  more 
rapidly  caught  up.  The  exhaustion  of  the  food  would  also  affect  unfavorably  the 
growth  and  survival  of  young  whitefish.  Mr.  Wilson's  observations  confirm  this 
theory;  he  states  that  the  first  year  after  the  appearance  of  the  long-jaws  the 
regular  whitefish,  which  had  been  abundant,  became  very  scarce,  and  at  the  present 
time  are  so  rarely  taken  as  to  be  almost  a  curiosity,  the  explanation  assigned  by  him 
and  others  being  that  both  fish  fed  on  the  same  food,  on  the  same  grounds,  and  at 
the  same  time. 

In  some  of  the  specimens  of  this  whitefish  at  hand  parasites  have  been  found,  to 
which  reference  may  appropriately  be  made,  although  the  unfarailiarity  of  the  writer 
with  the  subject  precludes  an  entirely-  satisfactory  discussion  of  the  animals  in  ques- 
tion. In  the  gill  cavities  of  a  number  of  the  fishes  received  from  Wilson,  N.  Y.,  in 
April,  small  crustaceans  about  one-half  of  an  inch  long,  belonging  to  the  order  of 
copepods,  were  discovered  fastened  to  the  gill  arches  and  the  under  surface  of  the 
opercle.  Some  of  the  parasites  were  sent  to  Prof.  R.  Ramsay  Wright,  of  the  biological 
department  of  the  University  of  Toronto,  who  has  contributed  extensively  to  the 
literature  of  the  parasites  affecting  fresh- water  fishes;  he  courteously  examined  the 
specimens  and  reported  as  follows : 

I  should  regard  it  as  identical  with  the  form  described  and  figured  by  Kellicott  (Proc.  Amer. 
Soc.  Microscopists,  1878)  as  the  gill  herring-sucker,  and  named  Achtherea  corpulentus.  He  also  figured  a 
Lerno'opoda  from  the  whitefish,  but  this  agrees  with  Achtheres  in  the  curved  egg  sacks,  stalked  sucker, 
and  form.  It  appears  also  to  have  some  indications  of  segmentation  in  the  abdomen,  which  Lernaopoda 
ought  not  to  have. 

Among  the  matured  ova  expressed  from  specimens  received  in  June  a  consid- 
erable number  of  trematode  worms  of  the  genus  Echinorhynchtcs  were  found.  As  the 
usual  habitat  in  fishes  of  the  numerous  members  of  this  genus  is  the  intestinal  tract, 
it  is  not  probable  that  these  parasites  came  from  the  ovary,  although  found  among 
the  eggs. 

COMMERCIAL  IMPORTANCE  AND  FOOD  VALUE  OF  THE  LONG-JAW  WHITEFISH. 

Information  is  lacking  to  show  that  this  whitefish  has  ever  been  a  special  object  of 
fishery  or  at  present  has  any  commercial  imx)ortance,  except  in  lakes  Michigan  and 
Ontario,  although  it  is  probable  that  additional  inquiries  will  disclose  the  fact  that  in 
the  other  lakes  the  fish  is  caught  in  greater  or  less  quantities,  but  is  peihaps  not  gen- 
erally distinguished  from  the  closely  related  lake  herring. 

In  Lake  Ontario  this  is  now  one  of  the  most  important  commercial  fishes.  At  some 
fishing  centers  it  is  more  valuable  than  all  other  fish  combined.  It  never  approaches 
near  enough  to  the  American  shores  to  be  caught  in  seines  or  with  any  of  the  fixed 
forms  of  apparatus,  and  is  taken  only  in  gill  nets  set  at  the  bottom  in  deep  water. 
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Owinff  to  the  fact  that  the  tishermeu  and  dealers  rarely  keep  records  of  the  qnan- 
titles  of  different  species  caught  or  handled,  only  approximate  figures  can  be  given, 
showing  the  annual  catch  of  this  species  in  Lake  Ontario.  In  the  inquiry,  during 
which  most  of  the  ac<!onipanying  notes  were  obtained,  it  was  impossible  to  separate 
the  catch  of  this  whitetish  from  that  of  the  lake  herring  and  other  minor  whitefishes, 
about  which  less  is  known  than  regarding  the  "  h^ng-jaw/'  It  may  be  stated,  however, 
that  the  approximate  yield  of  this  species  in  1891  was  250,000  i)ounds,  with  a  value 
to  the  fishermen  of  $8,1(K).  The  catch  of  regular  whitetish  in  the  same  year  was 
only  150,000  pounds,  worth  87,000.  These  figures  of  course  apply  only  to  American 
fisheries. 

Mr.  Ingersoll,  of  Oswego,  employs  the  steamer  George  H,  Haselton  in  his  business, 
and,  although  the  vessel  is  chiefly  used  to  transport  fish  from  the  Canadian  fisheries 
of  the  Bay  of  Quinte  and  the  Duck  Islands,  it  is  sometimes  employed  for  short  perioils 
in  fishing  with  gill  nets.  In  1890  the  aggregate  catch  of  whitefish  by  this  vessel  was 
as  follows : 


SpecioM.  j  Pounds.  !  Value. 


I 


Common  whitetish 2.000  ,        $80 


Long-jaw  whitetish .» !      17,  500 

Total 


700 


19,500  !        780 


These  figures  illustrate  the  great  relative  abundance  of  the  long-jaw,  and  are  na 
doubt  typical  of  results  to  be  obtained  by  deep-water  gill-net  fishing  at  the  present 
time. 

The  habit  of  the  lish  of  frequenting  cold,  deep  water  gives  the  flesh  a  firmness  and 
flavor  which  have  made  it  a  very  highly  esteemed  food.  Many  people  assert  that  the 
superiority  of  the  common  whitefish  is  only  slight,  and  there  seems  no  reason  why 
the  difterence  in  the  food  value  of  the  two  species  should  be  marked.  As  in  the  case 
of  the  common  whitefish,  the  flesh  of  the  long-jaw  will  soon  become  soft  unless  proper 
measures  are  taken  to  preserve  it. 

Mr.  Strowger  gives  his  personal  estimate  of  the  edible  qualities  of  this  species  in 
the  following  words: 

When  properly  cared  for  on  being  caught  this  is  a  deUoious  fish.  When  salted  it  keeps  well  and 
does  not  lose  its  freshness  when  cooked.  A  great  deal  of  i>rejudice  against  the  long-jaw  is  entertained 
because  of  the  soft  and  damaged  condition  in  which  the  tish  is  usually  sold  to  the  cousumers.  It  is  a 
fish  that  ought  to  be  iced  as  soon  as  it  is  taken  from  the  water  and  kejit  cold  until  used,  as  it  easily 
softens  and  on  cookiug  becomes  too  greasy  for  ordinary  human  palates  to  enjoy.  When  fresh-caught 
it  is  e(|iial  in  m^'  judgment  to  any  lish  for  delicacy  of  flavor.  It  is  a  superior  fish  for  baking  when 
of  full  size,  but  small-sized  fish  are  always  of  less  value  and  should  not  be  caught. 

In  New^  York  City  the  long-jaw  is  used  quite  extensively  for  smoking  and  is  very 
popular,  as  I  am  informed  by  Mr.  Ingersoll,  who  has  at  times  shipped  one  or  two 
tons  weekly  to  smokers.  Personal  knowledge  of  the  value  of  this  fish  in  a  lightly 
smoked  condition  leads  me  to  attest  its  excellence. 

Perhaps  no  better  criterion  of  the  edible  qualities  can  be  adduced  than  the  market 
prices.  The  wholesale  value  of  this  whitefish  is  as  a  rule  a  little  less  than  that  of 
the  common  species,  but  in  some  localities  and  at  certain  times  the  two  fish  bring 
the  same  price. 
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Inquiries  as  to  the  cireuiustances  of  the  origin  of  this  fishery  m  Lake  Ontario 
liave  elicited  the  information  that  it  was  only  at  a  comparatively  rei^eut  date  that  the 
fish  assumed  commercial  importance,  and  in  most  fishing  centers  it  has  been  known 
only  a  few  years.  When  the  common  whitetish  was  suflficiently  abundant  in  the  more 
accessible  portions  of  the  lake,  there  was  little  occasion  for  the  fishermen  to  undergo 
the  additional  labor  and  time  required  to  vset  their  nets  in  the  deeper  water,  and  con- 
sequently the  species  under  discussion  was  very  rarely  caught 5  but  the  continued 
scarcity  of  Coretjonns  dupeiformis  brought  Goregonus  prognathus  into  gradually 
increasing  prominence,  and  at  the  present  time  it  is  an  important  food-fish  at  almost 
every  fishing  center  on  the  lake,  and  in  1891  the  catch  was  probably  the  largest  ever 
made. 

Mr.  Strowger,  who  has  been  familiar  with  the  lake  fishes  for  a  great  many  years, 
says  that  long-jaws  were  not  fished  for  in  the  vicinity  of  Nine-mile  Point  until  some 
time  after  the  civil  war.  An  old  fisherman,  however,  informed  him  that  prior  to  that 
time  he  occasionally  took  a  specimen  while  fishing  for  regular  whitetish. 

The  following  local  newspaper  account  of  the  discovery  of  ''a  new  kind  of  fish'' 
reflects  the  current  opinion  of  the  fishermen  in  the  western  end  of  the  lake,  and  is 
additionally  interesting  because  of  the  information  conveyed: 

Gin  nets  were  recently  set  in  40  fathoms  of  water  10  miles  out  from  Charlotte  in  Lake  Ontario, 
with  the  expectation  of  taking  trout.  When  they  were  taken  up  they  were  filled  with  whiteiish;  not 
a  trout  was  found  in  them.  This  was  a  great  surprise,  especially  as  the  whit^fish  were  of  a  variety 
called  "long-jaws,"  which  had  never  before  been  caught  in  considerable  numbers  in  Lake  Ontario. 
Those  which  had  been  taken  in  this  lake  before  were  small,  not  larger  than  herring,  and  nobody 
seems  to  have  suspected  that  'Mong-jaws,"  like  these,  weighing  from  2  to  5  pounds  each,  were  to  be 
found  in  these  waters.  Seth  Green  thinks  that  none  of  these  fish  have  ever  been  planted  in  Lake 
Ontario.  There  are  two  kinds  of  deep-water  whitefish,  the  **long-jaw8"  and  the  ** black  tins,"  but 
only  the  former  has  been  found  thus  far.  Of  these,  great  numbers  are  caught,  an  average  "  lift "  being 
about  800  pounds.  The  fish  are  packed  and  shipped  to  New  York,  Jiufi'alo,  and  other  cities  besides 
Rochester,  and  readily  find  sale,  the  demand  for  them  being  so  great  that  difficulty  is  found  in  supply- 
ing the  dealers. — (Journal,  Lockport,  N.  Y.,  November  22,  1887.) 

At  Wilson,  the  principal  fishing  center  west  of  the  Genesee  Kiver,  the  fish  have 
been  known  only  ten  years.  In  the  fall  of  1882  they  made  their  appearance,  and 
some  were  then  taken  by  Wilson  fishermen.  Shortly  afterward  the  fishery  became 
regularly  established  and  is  now  fpiite  extensive  and  important. 

It  would  seem  that  the  principal  factor  in  the  inauguration  of  the  fishery  for  long- 
jaw  whitefish  was  the  pronfumced  diminution  in  the  sui)ply  of  common  whitefish,  which 
made  it  necessary  for  the  fishermen  to  resort  to  new  grounds  in  hope  of  finding  that 
fish.  The  more  or  less  experimental  setting  of  gill  nets  in  the  deeper  water  resulted 
in  making  the  existence  of  tlie  long  jaw  more  generally  known. 

In  Lake  Michigan  this  fish  is  found  in  the  deeper  water  of  the  southern  two-thirds 
of  the  lake,  and  is  taken  in  considerable  numbers  in  gill  nets,  in  conjunction  with 
lake  trout,  chiefly  by  the  steam  tngs  operating  long  lines  of  netting  in  deep  water. 
It  is  usually  distinguished  by  the  fishermen  from  the  lake  herring  or  cisco. 
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1.  ChroBomus  erythrogaster  Ivalinesquc.     Iled-bellicd  Dace. 

We  record  the  occurrence  of  the  red-bellied  dace  at  Freeport,  Me.,  where  it  is 
one  of  the  commonest  IVesh- water  lishes.  Numerous  specimens  were  taken  iu  August, 
1892,  and  Xovember,  1893,  in  the  shallow,  muddy  expansion  of  a  small  brook  flowing 
through  th(^  dry  bed  of  a  mill  pond.  The  fish  were  in  association  with  t^alveUnns  fan- 
thialLs,  CatostomuH  teres,  Xotropis  megalojhs,  lihinichthyH  atronasus,  SemotUus  hullaris^ 
Fygostem  2)ftn(jitius,  and  several  other  species  referred  to  in  this  paper. 

The  range  of  this  lish  heretofore  given  is  Pennsylvania  to  Dakota  and  Tennessee.* 
The  examples  before  us  i)resent  the  following  features:  Head,  3j|  to  4;  depth,  4. 
Eye,  3.  Dorsal,  8.  Anal,  9.  Scales,  80-27;  scales  before  dorsal,  40.  Teeth,  4-5.  Lat- 
eral line  absent  or  developed  on  8  or  10  scales.  Length,  1 J  to  2  inches.  Color  iu  spirits : 
Back,  brownish;  belly,  silvery;  a  yellowish-brown  band,  lighter  than  black,  extend- 
ing along  side;  this  is  bordered  above  and  below  by  a  brownish-band,  the  upper 
straight,  extending  from  shoulder  nearly  to  base  of  caudal,  becoming  interrupted  and 
fiiint  on  posterior  third  of  body,  the  lower  decurved  and  broader,  running  from  eye 
to  base  of  caudal,  where  it  terminates  in  a  dark  spot;  a  dark  band  round  snout  from 
eye  to  eye  involving  tips  of  upper  and  lower  jaws;  a  dark  dorsal  stripe  from  occiput 
to  caudal,  and  faint  parallel  stripes  just  below. 

2.  Couesius  plumbeus  (Ap^assiz). 

Owing  to  the  somewhat  confused  synonymy  and  descriptions  of  Couesius  plumbeus 
and  0.  (Ussimilis,  we  provisionally  identify  as  the  former  species  a  large  number  of 
specimens  of  this  genus  obtained  at  Freeport,  Me.,  September  1, 1892,  and  November 
14,  1893.    Following  is  a  description  of  the  fisli  in  question : 

Body  rather  robust,  its  depth  4J  to  5  in  length.  Head  bluntly  conic,  its  length  4 
in  body;  snout  rounded.  Mouth  moderate,  terminal,  slightly  oblique;  maxillary  not 
reaching  eye ;  barbels  small.  Eye  large,  3 J  in  head.  Dorsal,  8 ;  inserted  behind  origin 
of  ventrals,  midway  between  nostrils  and  base  of  caudal.  Anal,  8.  Lateral  line 
decurved;  scales  crowded  anteriorly:  GO  in  longitudinal  series;  11  above  lateral  line; 
6  or  7  below.  Teeth  2,  4-4,  2.  Color  dusky,  with  a  plumbeous  lateral  band,  disap- 
pearing in  some  of  the  larger  specimens;  distinct  in  young,  and  terminating  in  a  dark 
spot  at  base  of  caudal  in  some  examples;  a  dark  band  around  snout,  continuing  as 
an  indistinct  stripe  under  eyes  and  across  opercula;  belly,  white;  dorsal  and  caudal 
dusky;  anal  and  ventrals  pale;  pectorals  with  distal  part  dark  and  base  white. 
Length,  2  to  4  inches. 

The  following  diagnosis  of  the  two  species  is  given  by  Jordan  ;t 

a.  Scales  smjill,  about  68  in  the  lateral  line;  head  5;  depth  5;  body  rather  elongate ;  mouth 

terminal plumbeus. 

aa.  Scales  larger,  about  60  in  the  lateral  line;  head, 4^;  depth, 4|;  body  more  robust;  mouth 

subterniiual dissimilis. 

The  extent  to  which  the  descriptions  of  these  fish  are  confused  may  be  seen  when 
it  is  recalled  that  the  types  of  C.  dissimilis  in  the  National  Museum  have  a  terminal 
mouth  and  08  scales  in  the  lateral  line;  while  of  C  plumbeus,  Professor  Agassiz;  the 
describer,  says:  "The  scales  are  large;  we  can  scarcely  count  GO  rows  from  the  gills 
to  the  caudal.'' 
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We  have  careftilly  examined  the  specimens  of  0.  plumbeus  and  0.  dissimilis  in  the 
\        National  Museum,  and  have  instituted  comparisons  between  them  and  our  fish.     We 
\       assign  our  specimens  to  this  species  chiefly  because  of  the  relatively  large  scales  and 
*       the  terminal  mouth;  some  of  the  fish  before  us  have  as  few  as  fifty-five  scales. 
(  We  are  not  aware  that  this  fish  has  heretofore  been  detected  in  any  part  of  the 

f  United  States  east  of  the  Adirondacks.  It  has  recently,  however,  been  taken  near 
8t.  John,  New  Bruuswick,  although  specimens  from  that  province  in  the  U.  S,  National 
Museum  difi'er  fi*om  ours,  in  having  a  more  inferior  mouth,  smaller  head,  and  much 
smaller  eye.  The  fish  are  larger  than  ours  (4  to  6  inches  long),  and  some  of  the  dif- 
ferences noted  may  be  due  to  this  circumstance. 

Our  fish  bears  a  close  resemblance  to  the  species  recently  described*  by  Dr,  Jordan 
from  the  Frazer  River,  B.  C,  and  named  C.  greeni.  The  new  species  differs  from  the 
Maine  specimens  chiefly  in  haviug  a  broader  head,  a  more  curved  profile,  and  a 
smaller  eye. 

3.  CtomotUas  atromaculatus  (Mitchill).     Chub;  Horned  Dace. 

Western  Massachusetts  is  the  ascribed  eastern  limit  of  distribution  of  this  com- 
mon species.t  While  the  closely  related  fallfish  {S,  hullaris)  is  known  to  range  as 
far  north  and  east  as  Quebec,  we  are  not  aware  of  the  reported  occurrence  of  8. 
atromaeulatus  in  any  part  of  Maine,  and  therefore  judge  that  its  recognized  habitat 
is  extended  by  the  taking  at  Freeport,  Maine,  of  many  specimens,  in  September, 
1892,  and  November,  1893.  In  the  mill  stream  before  alluded  to,  the  horned  dace 
was  found  to  be  common,  in  company  with  the  fishes  previously  named. 

4.  Clupea  pBeDdohiapanioa  (Poey).    Spanish  Sardine. 

The  addition  of  this  fish  to  the  fauna  of  the  United  States  dates  from  1882.  In 
March  of  that  year,  Prof.  Jordan  took  four  specimens  at  Pensacola,  Florida.t  An  ex- 
ample was  also  obtained  later  by  Mr.  Silas  Stearns  from  the  stomach  of  a  red  snapper 
caught  on  the  banks  off  Pensaco1a.§  The  fish  is  abundant  in  Jamaica,  Cuba,  and 
elsewhere  in  the  West  Indies,  and  its  occurrence  on  the  Florida  coast  was  to  have 
been  expected  and  is  perhaps  not  unusual;  its  small  size  and  its  inutility  as  food, 
however,  put  it  beyond  the  notice  of  our  fishermen,  and  place  on  ichthyologists  the 
necessity  for  its  detection  on  our  shores.  Prof.  Jordan  states  that  the  resemblance  of 
the  fish  to  the  European  sardine  (Clupea  jnlehardus)  is  very  striking,  and  that  it  is 
consequently  known  among  the  Cuban  fishermen  as  sardina  de  Espana. 

On  October  3  and  4,  1892,  large  numbers  of  these  fish  were  seined  along  the 
shore  at  Woods  Holl  and  Menimsha  Bight,  Mass.,  by  Mr.  Vinal  N.  Edwards,  of  the 
Fish  Commission.  Numerous  specimens  then  taken  are  in  the  collections  of  the  Fish 
Commission  and  National  Museum.  For  the  purpose  of  establishing  the  identity  of 
these  fish,  we  present  the  following  description: 

Body  elongate,  back  rather  broad  and  round.  Head  4  to  4 J  in  length;  maxillary 
leaching  about  to  vertical  through  anterior  margin  of  pupil,  2 J  in  head;  mandible 
joining  preoperculum  slightly  in  advance  of  pupil.  Eye  4  in  head,  less  than  snout. 
Gill-rakers  slender,  their  length  about  two-thirds  diameter  of  eye,  about  45  below  the 
angle  of  first  arch.    Depth  about  equal  to  length  of  head.    Dorsal  origin  much  nearer 


*Proc.  r.  S.  Nat.  Mus.  1893,  p.  313. 

t  Synopsis  of  the  Fishes  of  North  Auierica. — Manual  of  the  Vertebrates. 

IProc.  U.  8.  Nat.  Mus.  1882,  p.  247.  $  Ibid.,  1884,  p.  33. 

F.  C.  B.  1894 2 


18  BULLETIN   OF   THE   UNITED   STATES   FISH   COMMISSION. 

end  of  suout  than  base  of  caudal;  end  of  fin  with  a  dark  tip.  Ventrals  under  dorsal^ 
about  midway  between  base  of  caudal  and  end  of  snout.  Scales  large,  rounded,  with 
a  vertical  ridge,  more  persistent  than  in  C  harengus,  about  45  in  longitudinal  and  12  in 
transverse  series;  12  or  13  scales  in  front  of  dorsal.  Dorsal  rays  about  17,  anal  15  or 
16.  Color  above  bluish-purple,  below  uniformly  golden,  with  purplish  reflections; 
head  golden.    Peritoneum  black  or  dark  reddish-brown.     Length,  3J  to  6  inches. 

The  only  fishes  found  in  the  vicinity  of  Woods  lloll  with  which  this  species  is 
liable  to  be  confounded  are  the  sea  herring  ((7.  harengm)  and  the  summer  herring  or 
alewife  {(7.  (estivalis).    From  examples  of  the  former  fish  of  similar  size  it  differs  in 
having  a  less  compressed  body,  larger  scales,  weaker  and  somewhat  shorter  lower  jaw 
shorter  maxilla,  and  anterior  position  of  dorsal;  the  coloration  is  also  different. 

In  the  description  of  this  species  in  the  Synopsis  and  the  Proceedings  of  National 
Museum,  to  which  reference  has  been  made,  the  head  is  said  to  be  contained  4^  to  4^ 
times,  and  the  depth  5  to  5 J  times,  in  length.  In  the  foregoing  description  we  have 
uoted  the  fact  that  in  the  Massachusetts  specimens  the  depth  is  about  equal  to  head. 
In  the  smaller  fish  the  body  is  rather  more  slender  than  in  the  larger  specimens  (6 
inches),  and  the  depth  is  slightly  less  than  or  equal  to  the  length  of  head;  the  larger 
fish  have  a  relatively  deep  body,  the  depth  is  rather  more  than  head,  and  is  contained 
3f  to  4J  times  in  body  length.  Specimens  in  the  National  Museum  from  Cuba  (No. 
33126)  collected  by  Prof.  Poey,  the  describer  of  the  species,  are  similar  to  those  we 
have  in  hand  iu  having  the  depth  equal  to  the  length  of  head.  Prof.  Jordan  also  states 
that  the  peritoneum  is  pale;  in  all  our  specimens  and  in  the  examples  from  Cuba  it  is 
dark.  With  these  exceptions,  the  fish  from  the  Woods  HoU  region  agree  perfectly 
with  the  descriptions.  Those  from  Pensacola,  on  which  Prof.  Jordan's  descriptions 
are  probably  based  (Nat.  Mus.  No.  30820,  Jordan  &  Stearns,  collectors),  are  consider- 
ably mutilated  and  much  bleached,  a  circumstance  which  may  account  for  the  discrep- 
ancies noted. 

5.  Salmo  salar  Linnieus.    Atlantic  salmon. 

The  normal  southern  coast-limit  of  this  fish  in  recent  times  is  given  by  authorities 
as  southern  New  England.  Dr.  Goode,  in  his  standard  treatise  on  "American  Fishes,'^ 
refers  to  the  range  as  follows : 

The  Connecticut  River  once  teemed  with  them,  and  stragglers  have  been  captured  in  the  Housa- 
tonic  and  the  Hudson.  The  southern  limit  is  marked  approximately  by  latitude  41^^,  but  they  may 
be  regarded  as  partially  acclimated,  through  the  eft'orts  of  the  Fish  CommiHsion,  in  the  Delaware  and 
in  the  Susquehanna,  which  flows  into  the  Atlantic  in  latitude  37^,  and  individuals  have  even  been 
taken  in  the  Potomac  River  and  in  North  Carolina. 

Since  the  publication  of  Dr.  Goode's  work  the  Uudson  River  has  yearly  had  a 
larger  run  of  salmon,  until  in  1893  between  800  and  1,000  adult  fish,  some  weighing  25 
pounds,  were  reported  to  have  been  caught,  and  the  impression  prevails  that  in  a  few 
years  the  fish  will  become  so  abundant  under  proper  legal  restriction  that  a  regular 
fishery  may  be  established.  This  noticeable  result  has  been  achieved  through  the 
planting  of  young  salmon  in  the  Hudson  by  the  U.  S.  Oommissicm  of  Fish  and  Fish- 
eries. 

As  a  meager  contribution  to  the  subject  of  the  pelagic  and  coastwise  distribution 
of  the  salmon,  the  foHowiiig  note  is  presented: 

About  April  10,  1893,  Capt.  Solomon  Jacobs,  of  the  mackerel  schooner  Ethel  B. 
Jacobs,  of  Gloucester,  Miiss.,  while  cruising  for  mack(»rel  ott"  the  coast  of  the  Middle 
Atlantic  Stiites,  made  a  set  at  night  in  a  large  school  of  mackerel  about  50  miles  ESE» 
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from  Fenwick  Island  light-ship  (located  about  10  miles  off  the  Delaware  coast),  and 
secured  among  the  mackerel  an  Atlantic  salmon  weighing  16  pounds,  which  lish  was 
sent  home  to  Gloucester.  Capt.  Jacobs,  who  communicated  this  information,  says  the 
fish  was  fat  and  in  fine  condition.  Some  of  the  crew  of  the  vessel  told  the  captain  that 
there  was  another  salmon  which  escaped  over  the  cork-line  while  the  seine  was  being 
<* dried  in." 

Dr.  Goode,  in  the  paragraph  quoted,  mentions  the  capture  of  salmon  as  far  south 
as  North  Carolina,  but  we  are  not  aware  that  the  flsh  has  previously  been  recorded 
at  sea  in  such  a  low  latitude  (38°)  as  that  just  cited. 

In  the  Great  Lake  region,  the  western. or  upper  limit  of  the  natural  range  of  the 
salmon  is  sharply  drawn  at  the  falls  of  Niagara,  although  in  recent  years  the  occur- 
rence of  the  fish  in  Lake  Ontario  has  been  extremely  rare.  It  was  therefore  with 
much  surprise  and  satisfaction  that  on  May  18, 1893,  a  letter  was  received  from  Dr. 
G,  A.  MacCallum,  the  president  of  the  Ontario  Fish  and  Game  Commission,  dated 
Dunnville,  Ont.,  May  IG,  1893,  recording  the  capture  of  a  salmon  in  the  Grand  River 
at  that  place;  it  had  been  taken  in  a  seine  a  few  days  before. 

Immediately  upon  receipt  of  this  letter  Dr.  MacCallum  was  communicated  with, 
and  requested  to  obtain  the  fish  in  question,  if  possible,  and  send  the  same  to  Wash- 
ington. This  the  doctor  was  fortunately  able  to  do,  and  the  specimen  arrived  in  good 
condition  on  June  5,  and  was  examined  by  Hon.  Marshall  McDonald,  the  U.  S,  Com- 
missioner of  Fish  and  Fisheries,  and  Prof.  Barton  W.  Evermann,  scientific  assistant 
of  the  Commission.  Inspection  of  the  specimen  disclosed  its  undoubted  identity  as  an 
Atlantic  salmon  and  opened  up  an  interesting  question  as  to  its  occurrence  in  Lake 
Erie.  In  transmitting  the  specimen.  Dr.  MacCallum  wrote  that  two  or  three  years 
previously  a  similar  fish  was  taken  in  the  same  stream,  and  in  the  summer  of  1892 
fishermen  from  Port  Maitland  sold  several  lots  of  them  about  town;  Dr.  MacCallum 
also  quotes  Mr.  S.  Wilmot,  of  Ottawa,  as  saying  that  a  few  years  ago  some  of  the  same 
fish  were  taken  in  the  Saugeen  Eiver,  Ontario,  which  flows  into  Lake  Huron,  where 
fry  had  been  planted  three  or  four  years  before.  Dr.  MacCallum  raised  the  questiou 
as  to  whether  the  example  obtained  by  him  belonged  by  descent  to  the  same  lot. 

Dr.  MacCallum  describes  the  fish  sent  by  him  as  follows:  9  juv.  Length  of  head,. 
76  mm.;  of  body,  355  mm.;  of  snout  to  orbit,  20  mm.;  of  orbit,  16  mm.  B.  10,  D.  13^ 
A.  12,  V.  9,  P.  14.  Pores,  113.  Scales,  25-128-22.  Coloration  above  bluish,  but  bluish 
green  on  head,  otherwise  silvery  with  rosy  shading.  Numerous  x  -shaped  marks  on 
flanks.  Two  or  three  teeth  on  transverse  part  of  vomer,  8  irregularly  disposed  in  two- 
alternating  rows  on  shaft. 

Recurring  to  the  question  of  the  origin  of  the  salmon  in  this  locality,  it  may  be 
said  that  while  the  possibility  of  such  a  fish  finding  its  way  into  Lake  Erie  from  Lake 
Ontario,  by  way  of  the  Erie  or  Welland  canals,  is  to  be  conceded,  the  probability  of 
such  a  thing  is  very  remote.  The  explanation  suggested  by  Dr.  MacCallum  is  entitled 
to  consideration  in  view  of  the  easily  traversed  continuous  water-course  between 
Lake  Huron  and  Lake  Erie.  Mention  may  also  be  properly  made  of  the  experimental 
planting  of  fry  of  the  Atlantic  salmon  in  the  basin  of  Lake  Erie  by  the  U.  S.  Fish  Com- 
mission. It  does  not  appear  from  the  records,  however,  that  any  fry  have  been  depos- 
ited since  1876.  Tracing  the  occurrence  of  the  fish  to  this  source,  the  small  size  of 
the  specimen  would  consequently  indicate  that  some  of  the  young  fish  whose  acclima- 
tion in  the  lake  was  attempted  reached  maturity  and  underwent  the  reproductive 
process  and  that  their  progeny  survived. 
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6.  Fundulns  dJaphanas  (Le  Sueur).     Sjyrimj  Minnow ;  liarred  KUUfinh. 

The  eastern  limit  of  the  range  of  this  species  is  given  as  eastern  Massachusetts.* 
We  now  record  the  taking  by  W.  C.  Kendall  of  numerous  specimens  in  Washiugton 
County,  Me.,  in  August  and  October,  18 13.  The  localities  in  which  the  fish  wa« 
found  were  Boyden  Lake,  Pennamaquan  Lake,  and  Grand  Lake  Stream. 

The  examples  from  this  region  present  some  features  that  deserve  mention.  One 
noticeable  point  of  difference  between  them  and  the  tyj)ical  species  is  the  more  elon- 
gated body;  while  the  species  is  usually  described  as  having  the  greatest  body  depth 
contained  4J  to  5  times  in  the  body  length,  the  specimens  before  us  from  eastern  Maine 
have  the  length  equal  to  5J  or  G  times  the  depth.  The  scales  in  our  s[>ecimeufl  are 
also  much  smaller  than  in  southern  and  western  examjiles.  The  scales  in  this  species 
are  given  as  40-12 1  and  46-12  ;J  Maine  fish,  however,  have  from  54  to  58  scales  in 
the  lateral  line  and  10  in  a  transverse  series.  Other  morphological  features  of  these 
eastern  fish  are  not  peculiar,  the  head  being  contained  3§  or  3J  times  in  length  and 
the  eye  3.J  times  in  head,  the  dorsal  having  13  or  14  and  the  anal  11  rays.  The  color 
differences  of  the  sexes,  to  which  attention  has  recently  been  called,^  are  well  exhib- 
ited in  the  larger  specimens. 

7.  Qaerimana  gyrans  Jordan  «1-  Gilbert. 

The  discovery  of  this  diminutive  si>ecies  was  made  by  Prof.  Jordan  at  Key  West, 
Fla.,  in  1883,  and  the  description  appeared  in  the  "Proceedings  of  the  V,  S.  National 
Museum -'il  for  1884,  where  the  foUowing  reference  to  it  is  given: 

This  little  tish  was  fouud  to  be  very  abundant  about  the  market  wharves  at  Key  West,  apparently 
feeding  on  the  waste  fishes  thrown  overboard  by  the  fishermen.  None  of  the  many  specimens  obtained 
is  more  than  three- fourths  of  an  inch  lonjj,  nor  is  it  likely  that  the  Hperies  attains  a  much  greater  size. 

The  fishes  swim  about  in  schools  of  about  50  at  the  surface  of  the  water,  the  school  having  often 
something  of  a  rotary  motion,  like  a  school  of  whirlijrig  beetles  {Gyrinida).  When  so  swimming  the 
pale  8jK)t  on  the  back  is  very  conspicuous,  and  the  bronze-colored  ones  (males?)  are  readily  distin- 
guished from  the  green  ones.  When  alarmed,  the  whole  school  sinks  to  the  bottom.  All  the  speci- 
mens obtained  were  dipped  up  with  a  pail  from  the  boats. 

It  is  probable  that  the  species  t)btained  at  Charlestown.  and  referred  by  us  to  Querimana  harenguB, 
belonged  to  this  species.     Unfortunately  they  have  been  destroyed. 

In  April,  1892,  one  of  the  writers  found  this  fish  in  large  numbers  in  the  Albe- 
marle region  of  Xorth  Carolina.^]  In  the  fresh  waters  of  the  Pa.^^quotank  River  and 
PMenton  Bay  it  was  very  abundant:  in  the  Koanoke  River  one  specimen  was  obtained 
as  far  up  as  Plymouth.  In  July  of  the  same  year  one  of  the  writers,  while  connected 
with  the  V.  S.  Fish  Connnission  schooner  Orampus^  saw  an  abundance  of  these  fish 
in  the  lower  j)art  of  Chesapeake  Bay  and  took  a  number  of  specimens,**  which  are 
now  before  us. 


'  Jordan.  Manual  of  the  Vertebrates. 

tSyno]»sis  of  the  Fishi'S  of  North  America. 

t  Manual  of  the  Vertebrates. 

\>  Notes  on  a  Collectitm  of  Fishes  fn»ui  the  Lower  Potomac  River,  Maryland.  By  Hugh  M.  Smith, 
31.  i».     Bulletin  l'.  S.  Fish  Commission.  l-SiX).    Also,  Fishes  of  Pennsylvania.     By  Tarleton  H.  Bean,  M.  D. 

'I  Descriptions  of  Ten  New  Species  of  Fishes  from  Key  West,  Florida.  By  David  S.  Jordan  and 
Charles  H.  Gilbert. 

•"  Keport  «»n  a  Collection  of  Fishes  from  the  Albemarle  Kegion  of  North  Carolina.  By  Hugh  M. 
;?!uith.  M.D.     Bulletin  V.  S.  Fish  Commission,  1891. 

"•  Ibid.  p.  19*J.  footnote. 
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We  are  now  able  to  extend  the  range  of  this  species  much  farther  north  anil  east, 
namely,  to  Woods  Holl,  Mass.  Among  a  collection  of  fishes  made  at  that  place  by 
Mr.  Vinal  N.  Edwards,  of  the  U.  S.  Fish  Commission,  and  recently  forwarded  to 
Washington,  arc  three  specimens  of  this  mullet  taken  July  1,  1892.  The  fish  are 
typical  in  all  res[)ect8.  They  are  about  1 J  inches  long  and  present  the  following  fea- 
tures:  Head,  3i;  depth,  33;  dorsal,  iv-i,7  (or  8);  anal,  1I,9  (or  10);  scales,  28  to  30. 

The  National  Museum  also  contains  numerous  specimens  of  this  fish  from  Woods 
Holl,  collected  several  years  ago. 

8.  Menidia  beryllina  (Cope).     Silver  sides. 

This  fish,  originally  described  from  the  Potomac  Kiver  at  Washington,  in  1866, 
was  for  a  long  time  known  only  from  that  locality  and  from  a  single  specimen.  At 
the  time  of  the  issuance  of  the  fifth  revised  edition  of  his  "Manual,"  in  1890,  Prof. 
Jordan  had  knowledge  of  only  the  type  examine.  The  fish,  however,  is  not  uncom- 
mon at  Washington;  and  in  the  Lower  Potomac,  where  it  is  found  associating  with 
M.  notata,  it  is  quite  abundant.*  According  to  Dr.  Tarleton  H.  Bean,t  it  probably 
occurs  in  the  Susquehanna  River,  but  as  yet  it  has  not  actually  been  observed  there. 
In  1892  the  range  of  the  fish  was  extended  in  a  southern  direction  by  its  capture  at  a 
number  of  places  in  Albemarle  Sound,  North  Carolina,  by  one  of  the  writers.f 

There  is  in  the  collection  of  the  U.  S.  Fish  Commission  a  large  number  of  speci- 
mens of  this  fish  from  Eel  Pond  and  other  places  in  the  vicinity  of  Woods  Holl,  Ma§s., 
and  from  the  Acushnet  Eiver,  at  New  Bedford.  They  were  taken  in  company  with 
Menidia  notata^  and  appear  to  be  more  numerous  than  the  latter  species  in  some  local- 
ities. Examples  from  the  Acushnet  River  are  larger  and  darker  in  color  than  those 
from  Woods  Holl.  The  specimens  vary  in  length  from  2  to  3^  inches.  The  head  is 
containe<l  in  the  length  without  caudal  from  4  to  4J  times;  the  depth  is  contained  in 
length  from  4 J  to  5  times;  the  dorsal  formula  varies  from  V-i,8,  to  V-I,ll,  the  mo^t 
common  number  of  spines  and  rays  being  V-l,9;  the  anal  formula  is  i,l5,  i,16,  or  i,17. 
Scales,  38  to  41  in  Literal  series,  8  in  transverse  series. 

9.  Phycis  earllii  Bean.     KarlVs  hake. 

This  species  was  first  brought  to  public  notice  in  1880  by  Dr.  Tarleton  H.  Bean, 
who  based  his  description  on  three  specimens  obtained  in  the  Charleston,  S.  C, 
market  by  Mr.  R.  Edward  Earll.  So  far  as  we  are  informed,  this  fish  has  not  up  to 
this  time  been  recorded  from  any  locality  north  of  Charleston.  We  therefore  deem 
the  circumstance  of  its  occunence  nearly  three  degrees  further  north  worthy  of  men- 
tion. On  December  13,  1890,  a  party  from  the  U.  S.  Fish  Commission  steamer  Finh. 
Haick  landed  at  Ilatteras  Inlet,  N.  C,  and  found  among  the  eelgrass  on  the  beach 
inside  the  inlet  a  variety  of  fishes  that  had  been  left  by  the  receding  tide ;  among  them 
were  eels  {AnguiUa  chrysypa),  whiting  [Menticirrhus  alburnun),  butterfish  {Stromateus 
alepidotm),  sea-robins  {Prionotus  trihulus)^  killifish  [Fundvlus  inajaliH)^  and  a  live 
example  of  Phycis  earlUi^  which  was  obtained  and  identified  by  W.  C.  Kendall.  This 
specimen  was  somewhat  larger  than  the  types,  being  about  18  inches  long;  the  fishes 
on  which  the  species  was  founded  were  13  to  14  inches  in  length. 


•  Notes  on  a  CoHection  of  Fishes  from  the  Lower  Potomac  River,  Maryland. 

t  Fishes  of  Pennsylvania. 

t  Report  on  a  Collection  of  Fishes  from  the  Albemarle  Region  of  North  Carolina,  pp.  192,  195. 
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3 -NOTES  ON  FISHES  FROM  THE  BASIN  OF  THE  MACKENZIE  RIVER  IN 

BRITISH  AMERICA. 


By  CHARLES  H.  GILBERT, 
Profiteer  of  Zoology  in  Leiand  Stanford  Junior  University. 


The  following  uotes  are  based  upon  a  small  collection  of  fishes  fix)m  the  Mackenzie 
Eiver,  British  America,  recently  presented  by  Miss  Elizabeth  Taylor  to  the  Museum 
of  the  Leiand  Stanford  Junior  University. 

Coregonus  kennicotti  Milner. 

The  single  specimen  is  a  skin  in  good  condition,  from  the  Delta  of  the  Mackenzie 
Kiver  (No.  808,  L.  S.  Jr.  Univ.  Museum).  Length  62  cm.  This  species  is  in  many 
respects  midway  between  Prosopium  and  Coregonus.  The  gill-rakers  are  short  and 
few  in  number,  but  are  slender.  The  preorbital  is  very  long  and  narrow,  its  width 
less  than  diameter  of  pupil.  The  maxillary  is  comparatively  long  and  the  supple- 
mental bone  broad  and  ovate.  Thus  the  gill-rakers  are  about  as  in  quadrilateralis 
and  other  species  of  the  section  Prosopium^  while  all  the  other  characters  given  ally 
the  species  with  clupeiformis  and  the  rest  of  the  Coregonus  group. 

The  head  is  v6ry  blunt,  the  premaxillaries  wide  and  vertically  placed.  The  mouth 
is  inferior,  with  the  high  blunt  snout  but  little  projecting.  The  maxillary  reaches 
slightly  beyond  the  vertical  from  front  of  eye;  its  length,  measured  from  its  anterior 
articulation,  equals  length  of  snout,  and  is  contained  4|  times  in  the  head  (=4  in  head 
when  measured  from  tij)  of  snout).  Maxillary  broadly  ovate,  apparently  slenderer 
than  in  C.  richardmni  as  figured  by  Giinther,  and  with  ditt'erent  outlines.  Preorbital 
narrow,  its  greatest  width  contained  5  times  in  its  length  and  3J  times  in  diameter  of 
eye.  Eye  moderate,  shorter  than  snout,  5^  in  head,  1^  in  interorbital  space.  Width 
of  supraorbital  bone  two-fifths  its  length.  Gill-rakers  short  and  slender,  tapering  to  a 
slender  flexible  point;  the  longest  is  three- fourths  diameter  of  pupil;  six  are  developed 
on  vertical  limb,  and  fourteen  on  horizontal  limb,  of  outer  arch.  Hyoid  bone  with 
a  round  patch  of  weak  bristle-like  teeth.  These  are  very  similar  to  those  found  in 
Stenodus,  and  are  disposed  in  longitudinal  series.  The  vertical  height  of  head  at  nape 
is  less  than  length  of  head  by  one-half  diameter  of  eye.  Head  small,  5§  in  length  to 
base  of  caudal;  depth  about  4jJ.  Distance  from  tip  of  snout  to  nape  one-third  dis- 
tance from  nape  to  front  of  dorsal. 

Front  of  dorsal  nearer  snout  than  base  of  median  caudal  rays  by  length  of  snout 
and  eye.  Adipose  fin  large,  a  wide  strip  at  base  covered  with  small  regularly  imbri- 
cated scales.    It  is  inserted  over  last  rays  of  anal,  extending  but  slightly  behind  last 
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anal  ray.  The  ventrals  reach  halfway  to  front  of  anal.  The  height  of  dorsal  equals 
length  of  head  without  snout. 

Scales  small,  adherent,  very  regularly  imbricated.  Lateral  line  90  on  one  side,  87 
on  the  other;  11  scales  in  an  oblique  series  between  front  of  dorsal  and  lateral  line, 
D.  II,  11-;  the  last  ray  split.     Anal  i,  14. 

The  color  must  have  been  very  dark  in  life.  Fins  all  blackish;  in  spirits  with  a 
bluish  tinge.  Traces  of  what  may  have  been  blackish  spots  and  vermiculations  are 
discernible  on  basal  portion  of  dorsal  and  anal  fins.  Miss  Taylor  kindly  writes  me 
concerning  the  color  of  this  species  in  life : 

The  Delta  whitefish  was  far  less  sUvery  than  other  species  of  whitetish,  with  fawn  color  or 
brownish  tints  upon  it.  The  scales,  too,  were  sharply  defined  with  a  brownish  line,  almost  as  if  a  fine 
brown  netting  had  been  placed  around  the  fish. 

Concerning  one  of  the  types  of  G,  keujiicotti  (No,  8971,  U.  S.  Nat.  Mus.,  Fort  Good 
Hope,  British  America),  Prof.  B.  W.  Evermann  sends  me  the  following  notes: 

This  specimen  is  a  skin  21  inches  long.  Length  of  head,  3.^  inches ;  tip  of  snout  to  end  of  maxillary 
IJ  inch ;  diameter  of  eye  (not  orbit),  ^  inch  j  length  of  longest  gill-raker,  -^^  inch.  MaxiUary  contained 
4-1^  times  in  head;  longest  gill-raker,  3J-  times;  width  of  preorbital,  2J  times  in  eye.  Number  of  gill- 
rakers,  7-1-13.     Scales,  10-90-10. 

This  species  seems  closely  related  to  0.  richardsoni  Giinther,  with  which  it  may 
prove  identical.  GUnther's  description  (Catalogue  of  Fishes,  vi,  185)  includes  no 
account  of  the  gill-rakers,  which  may  be  long  and  numerous,  as  in  C.  clupei/ormis,  but 
indicates  a  fish  with  a  longer  snout  and  a  broader  supplemental  maxillary  bone. 

Coregonus  lucidus  Richardson. 

Two  specimens  from  Great  Bear  Lake  River  (Nos.  805  and  806,  L.  S.  Jr.  Univ. 
Mus.).  They  are  each  40  cm.  long.  This  species  is  very  close  to  Coregonus  artedij  of 
which  it  may  prove  to  be  a  subspecies.  As  pointed  out  by  Dr.  Giinther,  this  northern 
form  differs  in  its  shorter  head  and  smaller  eye.  It  seems  also  to  have  the  premaxil- 
laries  placed  at  a  greater  angle  than  in  C.  artedL  Following  is  a  description  of  the 
two  specimens : 

The  body  is  slender,  elongate,  the  curve  of  back  and  belly  about  equal,  the  greatest 
depth  exceeding  length  of  head,  4J  to  4f  in  length  to  base  of  caudal.  Least  depth 
of  caudal  peduncle  27  mm.  Head  small,  5  to  5 J  in  length;  the  snout  narrow,  almost 
vertically  truncate  when  mouth  is  closed,  the  lower  jaw  fitting  withiu  the  upper,  but 
the  mouth  not  inferior.  Distance  from  snout  to  nape  2^  or  3  in  distance  between 
napo  and  front  of  dorsal.  The  head  is  thus  much  smaller  in  one  specimen 
(No.  805)  than  in  the  other.  Nape  little  elevated.  Mouth  oblique,  with  rather 
slender  maxillary,  which  extends  to  a  vertical  midway  between  front  and  middle  of 
pupil,  its  length  from  tip  to  articulation  equaling  distance  from  end  of  snout  to  front 
of  pupil,  and  contained  3|  to  3|^  in  length  of  head.  Supplemental  maxillary  bone  prob- 
ably broader  than  in  artedij  from  three-fifths  to  two- thirds  greatest  width  of  maxillary. 
Suborbitals  very  narrow,  their  least  width  less  than  diameter  of  pupil.  Eye  slightly 
less  than  length  of  snout,  its  diameter  contained  5  times  in  length  of  head,  IJ  times  in 
interorbital  width.  Supraorbital  bone  large,  its  width  2^  to  2§  in  its  length.  Gill- 
rakers  very  long  and  slender,  the  longest  slightly  more  than  two-thirds  length  of  eye; 
16-f  28  in  number  in  both  specimens.  Front  of  dorsal  slightly  nearer  tip  of  snout  than 
base  of  upper  rudimentary  caudal  rays.    The  fins  are  mutilated,  so  that  their  length 
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can  not  be  given.  Axillary  scale  22  mm.  long.  •Adipose  fin  large,  inserted  vertically 
above  last  anal  rays,  its  height  from  tip  to  posterior  end  of  base  equaling  vertical 
diameter  of  eye. 

D.  Ill,  12  or  II,  11 ;  A.  iii,  12  or  ii,  11.    Lateral  line,  85  to  87 ;  11  or  12  scales  in  an 
oblique  series  downwards  and  forwards  from  front  of  dorsal  to  lateral  line.     Nothing 
can  be  made  out  concerning  the  original  color  of  these  specimens. 
Thymallus  signifer  Ricbardson. 

Three  specimens  of  this  form  (Nos.  809,  810,  and  811,  L.  S.  Jr.  Univ.  Museum) 
are  at  hand  from  the  Mackenzie  Kiver  near  Fort  Simpson.  They  have,  unfortunately', 
Buttered  much  in  transportation,  but  the  following  points  can  be  verified: 

Scales  in  lateral  line  88  or  89,  not  including  the  smaller  ones  on  base  of  caudal. 
The  dorsal  fin  is  very  high,  and  must  have  been  at  least  two  sevenths  length  of  body, 
judging  from  one  specimen  in  which  one  of  the  posterior  rays  remains  unmutilated. 
Spots  on  membrane  of  dorsal  fin  numerous.  Traces  of  7  rows  are  visible  in  the  broken 
fin,  and  at  least  10  rows  of  spots  must  have  been  present.  The  gill-rakers  are  short, 
as  usual,  the  longest  equaling  diameter  of  pupil;  12  or  13  are  present  on  horizontal 
limb  of  lower  arch.  Dorsal  fin  with  22  or  23  rays,  including  the  anterior  rudimentary 
rays. 

Stenodus  mackenzii  Ricbardson. 

One  specimen,  83  cm.  long,  from  the  Delta  of  the  Mackenzie  River  (No.  807,  L.  S. 
Jr.  Univ.  Museum). 

Head  4|  in  length  to  base  of  tail;  maxillary  reaching  a  vertical  behind  pupil,  its 
length  very  slightly  more  than  one- third  head.  Supplemental  bone  long  and  narrow, 
nearly  as  wide  as  the  maxillary,  the  anterior  end  notched,  the  angle  above  the  notch 
sharply  pointed,  the  lower  angle  bluntly  rounded. 

The  teeth  are  all  weak  and  flexible,  bristle-like.  They  are  present  in  a  narrow 
band  in  upper  jaw,  the  band  extending  laterally  onto  proximal  fifth  of  maxillary.  A 
similar  narrow  band  anteriorly  in  lower  jaw.  Very  broad  patches  of  similar  but 
slightly  stitt'er  teeth  are  present  on  tongue,  vomer,  and  palatines.  Eye  less  than  snout, 
6  in  head,  nearly  equaling  the  narrow  interorbital  width.  Gill-rakers  very  stiff  and 
bony,  the  longest  four-fifths  diameter  of  eye;  7  -|-  17  in  number,  the  one  in  the  angle 
reckoneil  with  the  vertical  limb.  They  bear  on  their  inner  margins  two  rows  of  very 
short  weak  teeth,  which  do  not  make  them  appreciably  rough. 

Fully  developed  rays,  D.  12;  A.  14;  Lat.  line,  100. 


*  The  vertical  from  last  ray  of  anal  traverses  the  posterior  third  of  base  of  adipose  dorsal.  This 
is  the  only  respect  in  which  our  specimens  fail  to  agree  with  Richardson's  description.  The  latt-er 
states  that  the  adipose  fin  is  located  "about  its  own  brea<lth  posterior  to  the  anal/'  but  this  can  prob- 
ably be  accounted  for  by  the  nature  of  the  type,  Richardson's  description  being  taken  from  a  staffed 
skin. 


4 -AN  AMERICAN  FISH  IN  FINLAND/ 


By   OSCAR   NORDQVIST. 
Inspector  of  Fishtrus^  Helsingfors^   Finland. 


One  of  the  most  highly  esteemed  fishes  in  North  America  is  the  so-called  black 
bass,  which  designation  includes  two  distinct  species,  namely  Micropterus  aalmoides 
and  M,  dolomieu.  The  former,  in  northern  localities,  grows  to  a  weight  of  6  to  8 
pounds,  but  in  southern  regions  reaches  20  to  25  pounds.  The  latter  species  usually 
weighs  only  2^  to  3  i>ounds,  but  in  exceptional  cases  reaches  8  pounds,  and  somewhat 
more.  Both  species  are  distinguished  for  their  firm  and  savory  flesh,  and  are  also 
highly  prized  as  game  fish,  which  take  the  fly  like  salmon  and  trout.  They  were 
introduced  ten  years  ago  by  the  \vell-known  fish-culturist,  Max  von  dem  Borne,  into 
Germany,  where  they  are  kept  in  ponds.  In  Germany  the  larger  species  has  been 
called  ti^out  bass  and  trout  perch,  and  the  smaller  species  black  bass  and  black 
I)erch,  which  names  have  been  employed  also  in  the  Swedish  fish  literature.  The 
more  rapid-growing  trout  bass,  which  thrives  in  ponds  and  lakes,  has  especially  been 
distributed  in  Germany. 

Since  the  bhick  bass,  as  appears  from  the  foregoing,  is  a  very  valuable  fish, 
I  thought  it  worth  the  trouble  to  attempt  to  introduce  it  into  Finland,  and  there- 
fore ordered  400  of  each  kind  from  Max  von  dem  Borne  for  the  Evois  Fishery 
Experiment  Station.  I  was,  however,  able  to  obtain  only  the  trout  bass.  These  were 
shii)ped  from  Berneuchen  (near  Kiistrin,  in  Prussia)  Tuesday  afternoon  or  Wednes- 
day morning,  left  Stettin  Wednesday  noon  by  the  steamer  Jakobstad,  and  arrived 
Friday  night  at  11  o'clock  at  Ilelsingfors.  When  they  were  examined  Saturday 
morning  59  fish  were  found  dead.  From  Helsingfors  the  remaining  trout  bass  were 
transported  to  Jiirvelii  (four  hours'  railroad  journey),  and  from  there  over  50  kilo- 
meters by  team  to  Evois,  where,  u^wn  arrival  at  2  o'clock  Sunday  morning,  they 
were  deposited  in  a  little  lake.  During  the  trip  from  Helsingfors  to  Evois  only  19 
fish  died.  Therefore,  of  the  entire  400  which  were  shipped  from  Germany,  322  were 
planted.  Of  these  fish,  which  were  only  six  months  old,  some  were  4  to  4f  indies 
long.  They  were  put  up  in  four  lots  in  locked  wooden  vessels,  100  in  each  vessel. 
From  Berneuchen  to  Ilelsingfors  they  received  no  special  attention.  In  Helsingfors 
and  on  the  way  from  Helsingfors  to  Jarvela  air  was  pumped  into  the  water,  and  on 
the  journey  fi'om  Jarvela  to  Evois  fresh  water  was  introduced  at  several  stations  from 
brooks  and  lakes  on  the  route  to  replace  the  water  which  was  spilled  in  transportation. 


*£d  amcrikansk  fiskart  i  Finland:  Fiskeritidskiift  for  Finland,  etc.,  No.  11,  1893,  pages  161-162. 

Translated  by  Tarleton  H.  Bean. 
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As  the  tront  bass  is  a  very  voracious  fish,  which  should  by  no  means  be  introduced 
into  any  tront  waters,  it  was  deposited  at  Evois  in  a  little  lake  which  has  no  outflow, 
and  fr(im  which,  therefore,  it  can  not  spread  to  other  waters.  The  lake  in  question 
is  about  0(K»  meters  long  by  400  meters  broad,  and  its  greatest  depth  is  9  meters.  The 
hotUsm  is  composed  of  stone,  gravel,  and  sand,  and  by  means  of  its  banks  it  is  protected 
&om  the  many  sudden  gales  of  the  region.  The  water  is  very  transparent.  The  lake  is 
very  'vi^U  supplied  with  perch,  roach,  and  pike,  and  burbot  also  are  found  in  small 
nunjbers. 


ri'D^*-r  dat<f  of  December  31, 1893,  Dr.  Nordqvist  wrote  me  from  Helsin&^fors  about  the  later  history 
«f  tirtr  '-xpMeiiment  a«  follows :  ''About  the  black  bass  I  can  only  add  that  when  put  in  the  lake  they 
di«sp|w»rv:d  in  the  darkness.  When  I  visited  the  place  the  next  morning  none  were  seen,  so  I  believe 
all  "arerer  aUve.  If  some  of  them  had  died,  one  would,  no  doubt,  have  seen  them  on  the  bottom,  as  was 
tbi&  iOHe  with  some  Caregonus  marcena  which  were  phinted  some  days  earlier  in  another  lake  also 
hf-UmgiBg  to  the  Experimental  Station.  Now  the  lakes  are  covered  by  ice,  so  I  can  not  get  any  infor- 
■otion  atfoot  the  bass  until  next  summer/'— T.  II.  B.] 
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and  crucians  in  nearly  all  the  breeding  ponds  in  Schlaupitz.)  As  a  cause  of  this  I 
would  mention  the  possible  effects  of  an  abnormally  hi;;rh  temperature  after  a  thorough 
contamination  of  the  waters  by  manure  during  the  melting  of  the  snow.  The  water 
which  tilled  the  pits  was  supplied  from  our  ponds.  The  result  was,  in  pit  No.  1,  20; 
in  pit  Xo.  2,  15;  and  in  pit  No.  3,  25  young  cyprinoids;  of  these,  9  in  pit  iso.  1,  10  in 
pit  No.  2,  and  G  in  pit  No.  3  were  genuine  crucians;  5  in  pit  No.  3  were  genuine  scale 
carps;  the  balance  were  more  or  less  Carpio  loUari  Heck. 

A  fourth  clay  pit,  also  a  perfectly  constructed  pond,  was  stocked,  exactly  as  state<l 
above,  with  hybrid  carps  and  scale  carps,  after  it  had  been  divided  by  high  embank- 
ments (brick  walls)  into  three  approximately  equal  ponds.  Those  showed  apparently 
somewhat  more  offspring  than  the  above-mentioned  hybrids,  but  also  in  this  instance 
more  than  one  half  was  lost,  so  that  I  could  get  out  of — 

A  (2  females  of  Carpio  koUari  x  1  male  of  CypriHHH  carpio) 30  specimens. 

B  (1  male  of  Carpio  kollari  X  2  females  of  Cyprinus  carpio) 50  specimens. 

C  (1  male  of  Carpio  koUari  X  4  females  of  Carpio  koUari) 20  specimens. 

Of  these  I  consider  that  in  A  there  were  15  specimens,  in  B  35,  and  in  C  3  that  were 
typical  carps;  in  C  there  were  5  genuine  crucians;  the  remainder  were  half  crucians  in 
various  gradations,  but  much  nearer — in  A  and  B  almost  without  exception — to  the 
Cyprinus  carpio  than  to  the  C.  carasnitis. 

The  experiment  with  the  Alburnun  leydigil  had  to  be  made  in  "Lund^^  hatching 
troughs,  as  I  had  to  use  the  other  pits  for  other  experiments. 

In  No.  1  I  placed  1  male  of  Leucaspius  deUneatun  and  2  females  of  Alb,  leydigii.  In 
No.  2  I  phiced  2  females  of  Leu<;aspiuH  delineatus  and  1  male  of  Alb.  leydigii.  1  did  not 
have  more  of  these  little  fish. 

Results:  In  No.  1  there  were  60  fry,  51  of  which  were  Letwaspius  delineaiu^.  In 
No.  2  there  were  40  fry,  34  of  which  were  Leticaspitis  delineatus^ 

The  circumstance  is  very  remarkable  that  almost  all  these  stock  fish,  while  in  all 
other  respects  true  "  Moderrapfen  "  (Leuvaspius),  inherited  the  perfci't  lateral  line  of 
Alb,  leydigiiy  and  in  the  few  others  this  line  reaches  ijuiti^  far  back. 

I  would  call  the  attention  of  the  reader  to  the  fact  that  years  ago  I  otten  obt^iined 
in  the  Upper  Zobt<»ji  waters  Lcueaspius  delineatus  with  a  perfiH't  lateral  line. 

Of  Alburnus  lucid U4i x  Leueiseus  erythrophthalmus  as  well  as  Tjcucaspius  delineatus 
xLeuciscus  rutilus  (Leuciscus  varii)  I  had  only  one  specimen  each;  the  experiments 
made  with  them  did  not  give  any  results,  though  1  hope  in  ttiture  to  also  obtain 
offspring  from  them.  It  is  true  many  objections  can  be  made  ngaiinst  this  latter 
assumption,  as  Clans  says: 

The  hybrids  only  f<»rm  intermetlintc  stages  with  dlsonlrrotl  jtonorutlvi*  «>rgAns  withont  prospect 
for  offspring,  and  even  in  case  of  fertility,  whioh  was  often  ohsorviMl  in  fomale  hybrids,  they  revert 
back  to  the  paternal  or  maternal  spoeies. 

Schlaupitz,  August  x'/,  /.sv>o. 


6 -A  REPORT  UPON  EXPLORATIONS  MADE  IN  EEL  RIVER  BASIN  IN  THE 
NORTHEASTERN  PART  OF  INDIANA  IN  THE  SUMMER  OF  1892. 


By  PHILIP   H.    KIRSCH, 
Commissioner  of  Fisheries  for  the  State  of  Itidiana, 


The  investigations  upon  which  this  report  is  based  were  made  in  the  summer  of 
1892  under  the  direction  of  Hon.  Marshall  McDonald,  IT.  S.  Commissioner  of  Fish  and 
Fisheries.  A  description  of  each  stream  and  lake  examined  is  given,  with  a  list  of 
the  fishes  found  in  these  waters  and  such  notes  upon  them  as  seemed  to  be  of  special 
interest.  In  the  prosecution  of  the  work  the  writer  had  the  assistance  of  Messrs.  C. 
Myers,  Fred  Webster,  and  George  Earap,  of  Columbia  City,  Ind.,  and  of  Mr.  Charles 
Beeson,  a  student  of  Indiana  University.  For  aid  received  in  carrying  out  the  inquiry 
the  writer  is  under  special  obligations  to  Prof.  B.  W.  Evermann,  of  the  U.  S.  Fish 
Commission. 

The  following  is  a  classified  list  of  the  waters  examined : 

The  Eel  River  System — Continued. 

14.  Wilson  Lake,  Whitley  Co. 

15.  Sngar  Creek,  Whitley  Co. 

16.  Whistler  Creek,  AMiitley  Co. 

17.  Squirrel  Creek,  Wabash  Co. 

18.  Paw-paw  Creek,  Miami  Co. 

19.  Flowers  Creek,  Miami  Co. 

20.  Weasaw  Creek,  Miami  Co. 

21.  Twelve-mile  Creek,  Cass  Co. 

The  Tippecanoe  River  System, 

1.  Loon  Lake,  Whitley  and  Noble  counties. 

2.  Big  Lake,  Noble  Co. 

3.  Crooked  Lake,  Whitley  and  Noble  counties. 


The  Eel  River  System, 

1.  Eel  River. 

2.  Hull  Lake,  Allen  Co. 

3.  Mud  Creek,  Whitley  Co. 

4.  Blue  River,  Whitley  Co. 

5.  Blue  Lake,  Whitley  Co. 

6.  Thorn  Creek,  Whitley  Co. 

7.  Round  Lake,  Whitley  Co. 

8.  Cedar  Lake,  VHiitley  Co. 

9.  Shriner  Lake,  Whitley  Co. 

10.  Blue  Babe  Creek,  Whitley  Co. 

11.  Meredith  Creek,  Whi.tley  Co. 

12.  Stoney  Creek,  Whitley  Co. 

13.  Spring  Creek,  Whitley  Co. 


EEL  RIVER  SYSTEM. 

Eel  Eiver  with  its  tributaries  drains  a  scope  of  country  in  northeastern  Indiana 
lying  between  the  basin  of  the  Wabash  River  on  the  southeast  and  that  of  the 
Tippecanoe  Eiver  on  the  northwest,  and  extending  from  the  St.  Joseph  River  basin, 
near  Fort  Wayne,  to  Logansport.  This  river  basin  has  an  average  width  of  about 
18  miles  and  a  length  of  72  miles.  The  surface  of  the  region  through  which  it  flows 
is  generally  rolling  and  every  where  covered  with  glacial  drift  except  in  a  limited  area 
near  Logansport  where  bed  rock  is  exposed. 
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Tbe  mean  temperature  at  Columbia  City  for  a  period  of  six  years  was  49-5o.*  The 
highest  temperature  at  this  place  in  the  summer  of  1892  was  94^;  and  the  lowest  tem- 
perature the  past  winter  was  on  January  15,  when  the  thermometer  stood  at  —  17o. 
During  the  winter  of  1892-03,  all  the  streams  and  lakes  were  frozen  over,  and  on  quiet 
waters  the  ice  reached  a  thickness  of  about  2  feet.  The  ice  left  Blue  River  during  the 
second  week  of  March.  The  mean  annual  rainfall  at  Columbia  City  for  a  period  of  six 
ye^irs  was  35*G7  inches.  The  amount  of  snowfall  during  tbe  past  winter  was  4  feet 
8  inches.    This  was  greater  than  for  any  winter  during  the  eight  preceding  years. 

The  bottom  lands  along  the  streams  are  mostly  covered  with  forests  of  oak,  elm, 
maple,  beech,  hickory,  and  sycamore.  Occasionally,  along  their  ui)per  courses,  the 
streams  are  skirted  with  willows  and  a  thick  growth  of  underbrush. 

The  water  in  the  lakes  and  streams  is  rather  clear,  and  where  there  is  sufficient 
depth  an  abundance  of  fish  is  found.  These  wafers  need  not  be  stocked  with  new  kinds 
of  fish.  They  already  contain  some  of  the  finest  game  and  food  fishes  found  any- 
where. It  is  only  necessary  that  the  waters  be  properly  x>rotected,  and  in  a  few  years 
they  will  produce  fish  beyond  all  expectation.  Large  numbers  of  crawfish,  mussels, 
and  various  kinds  of  water  weeds  are  found  here. 

Investigations  in  the  Eel  River  system  were  made  on  the  following  streams  and 
lakes : 

1.  Eel  River. — The  summit  north  of  Wallen,  in  Allen  County,  is  probably  the 
highest  i)oiut  from  which  water  flows  into  Eel  River.  This  point  has  an  elevation 
above  sea  level  of  887  feet.  Eel  River  at  Logausport,  where  it  empties  into  the 
Wabash  River,  has  an  altitude  of  583  feet.  The  river  has,  therefore,  a  fall  of  304  feet 
in  its  total  length  of  72  miles,  or  about  4  feet  2  inches  to  the  mile.t  The  channel  of 
Eel  River  at  North  Manchester  has  an  altitude  of  721  feet,  and  the  stream  from  this 
point  to  its  mouth,  a  distance  of  30  miles,  has  a  fall  of  138  feet,  or  3  feet  10  inches  to 
the  mile.  In  the  upper  36  miles  of  its  course.  Eel  River  has  a  fall  of  about  4  feet  7 
inches  to  the  mile. 

At  its  mouth,  Eel  River  has  a  width  of  447  feet;  the  Wabash  River  just  before 
receiving  Eel  River  is  507  feet  wide;  and  the  width  of  the  Wabash  immediately  below 
the  junction  of  the  two  rivers  is  527  feet. 

The  upper  8  or  10  miles  of  Eel  River  was  formerly  very  crooked  and  flowed  through 
low,  swampy  lands,  but  within  the  past  three  years  the  channel  has  been  dredged  and 
straightened,  in  this  way  redeeming  much  valuable  land.  The  stream  is  now  shallow, 
with  but  tew  deep  holes  for  fish.  The  river  througlumt  the  remainder  of  its  course  is 
crooked,  and  the  bottom  of  the  channel  is  of  sand  and'  gravel,  nirely  covered  with 
ro(!ks.  There  are  many  deep  holes  and  many  gravelly  shoals  with  patches  of  water 
weeds.  From  Adamsboro  to  Logansport,  a  distance  of  G  miles,  the  stream  has  cut  its 
bed  into  solid  limestone  (Devonian  of  the  Up]>er  Helderberg  Group),  and  has  formed 
many  broad  shoals  with  numerous  ])otholes,  and  numy  broad  stretches  filled  with  alg* 
an<l  water  weeds. 

There  are  14  dams  on  Eel  River,  about  which  giunl  game  and  foo<l  fishes  are 
abundant. 


*AU  ttMiiporatures  are  ^ivou  In  Knhroiihoit  <h»^nM»H. 

t  AH  tho  (liHtanceH  are  takcu  in  a  Htraight  linr.  not  tolloNvinK  tho  l»rn<lM  of  the  ntrt^ama. 
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The  following  shows  the  place  and  time  of  investigations  on  Eel  River  and  the 
location  of  dams: 

a.  The  upper  course  of  Eel  River  at  six  different  points,  August  1  and  2,  from  near  its  source,  in 

Allen  County,  to  the  mouth  of  Blue  River. 

b.  South  Whitley,  Whitley  County,  July  19  and  20,  1  dam. 

c.  CoUamer,  Whitley  County,  July  21,  1  dam. 

d.  Liberty  Mills,  Wabash  Couuty,  July  22,  1  dam. 

e.  North  Mnn cheater,  Wabash  County,  August  26,  1  dam. 
/.  Laketon,  Wabash  Couuty,  July  23,  1  dam. 

g.  Roann,  Wabash  County,  July  25,  1  dam. 
h.  Pettysville,  Miami  County,  August  26,  2  dams. 
i.  Chili,  Miami  County,  July  26  and  August  24,  1  dam. 
j.  Mexico,  Miami  Couuty,  July  27,  1  dam. 
k,  Deunison's  Mill,  Miami  Couuty,  August  25,  1  dam. 
I.  Adamsboro,  Cass  County,  July  28,  1  dam. 
m.  Logansport,  Cass  County,  July  29  and  30,  2  dams. 

2.  Hull  LakCj  in  the  west  part  of  Allen  County.  This  lake  has  an  area  of  "about 
150  acres '';  its  banks  are  low  and  swampy.  The  bottom  of  the  lake  near  the  shore  is 
soft  muck,  and  the  water  has  an  inky  appearance,  injparting  a  dark  color  to  the  fishes. 
This  body  of  water  is  drained  by  a  small  creek  which,  after  meandering  in  a  north- 
easterly direction  for  2J  miles,  joins  Eel  River  in  Allen  County.  Collections  from  this 
lake  were  made  August  1.  Fish  are  very  abundant,  but  limited  in  number  of  species. 
Only  five  different  species  were  secured  from  this  lake. 

3.  Mud  Creek  has  its  origin  in  the  east  part  of  Whitley  County,  flows  in  a  general 
westerly  direction,  and  empties  into  Eel  Eiver  on  the  opposite  side  and  a  few  rods 
above  the  mouth  of  Blue  River.  It  is  fed  by  living  springs,  and  consequently  flows 
during  the  severest  droughts.  This  stream  was  seined  August  18,  for  a  distance  of  3 
miles,  in  its  middle  course. 

4.  Blue  Rivery  Whitley  County,  has  its  source  in  Blue  Lake,  near  Churubusco. 
After  a  general  southwest  course  of  about  11  miles  it  joins  Eel  River  24  miles  south  of 
Columbia  City.  The  first  2  or  3  miles  in  its  upper  course  Blue  River  flows  through 
low,  marshy  land.  Throughout  the  remainder  of  its  course  the  channel  is  in  the  drift 
deposits  and  its  bottom  is  of  gravel  and  occasional  long  stretches  of  sand.  This  is  a 
beautiful  stream  and  well  sui)plied  with  native  fishes.  Large  numbers  of  suckers 
(CatoHtomuH  teres  and  Moxostoma  macrolepidotuni  duquesnei)  were  caught  with  hook 
and  line  from  Blue  River,  at  Columbia  City,  from  the  time  the  ice  left  the  stream,  about 
March  18,  to  the  last  of  April.  The  largest  specimen  of  Catostomm  teres  taken  weighed 
5  pounds.  The  mud  puppy  or  water  dog  (N^ecturus  maculatus)  was  also  frequently 
taken  with  angle  worms,  the  bait  used  for  suckers.  Blue  River  was  examined 
throughout  its  course  at  points  not  more  than  3  miles  apart,  August  10,  18,  and  22. 

On  May  20,  1893,  Blue  River,  at  Columbia  City,  had  an  average  width  of  30  feet, 
an  average  depth  of  18  inches,  and  a  current  of  0^  inches  per  second.  This  gives 
a  flow  of  not  less  than  10,000  gallons  per  minute.  The  temperature  of  the  water  at 
3  p.  m.  was  70^;  of  the  air,  in  the  sun,  Ol^. 

5.  Blue  Lake,  l.J  miles  northwest  of  Churubusco,  Whitley  County.  This  lake  has 
a  length  of  IJ  miles  and  a  width  of  half  a  mile,  and  is  said  to  have  a  *'very  uniform 
depth  of  40  to  oij  feet.''  It  receives  its  waters  from  Upper  Blue  River,  a  small  stream 
from  Noble  County,  and  from  springs  along  the  sides  and  bottom  of  the  lake.     The 

l\  (\  li.  1804 .{ 
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bottom  of  the  lake  is  rather  solid,  and  in  the  shallower  places  is  covered  with  a  densd 
growth  of  water  weeds.  The  outlet  of  Blue  Lake  is  at  its  west  end  and  only  a  few 
rods  from  the  entrance  of  Upper  Blue  Eiver,  This  beautiful  sheet  of  water  was  exam- 
ined June  16  and  17  and  August  22.  Large-mouthed  black  bass,  blue-gill,  ringed 
perch,  and  calico  bass  are  found  in  abundance. 

6.  Thorn  Creekj  the  outlet  of  Round  Lake,  flows  south  2i  miles  and  empties  into 
Blue  River  at  Blue  River  Church.  It  has  a  shallow  and  swift  current,  with  but  little 
deep  water  for  the  concealment  of  fishes.  This  little  stream  is  chiefly  important  as  a 
fishway  between  Round  Lake  and  Blue  River,  and  for  this  reason  it  should  be  kept 
clear  of  rubbish  and  other  obstructions  that  would  impede  the  passage  of  fish.  The 
specimens  noted  from  Thorn  Creek  were  taken  from  a  point  1^  miles  from  its  mouth, 
August  16. 

7.  Round  Lake^  in  the  northern  pari  of  Whitley  County,  has  a  length  from  south- 
west to  northeast  of  seven-eighths  of  a  mile  and  a  width  of  half  a  mile.  The  greatest 
depth  we  found  was  63  feet.  The  bottom  is  mostly  firm,  and  along  the  south  side  it  is 
scattered  over  with  logs";  the  shore  at  the  northeast  end  is  gravelly.  There  are  many 
waterweeds  in  the  shallow  water.  This  lake  contains  an  abundance  of  fish.  It  has  an 
outlet  on  its  south  side  into  Thorn  Creek.  Round  Lake  was  investigated  August  8 
and  9.    This  is  the  only  water  in  which  Lepomis  heros  was  taken. 

8.  Cedar  Lale  lies  immediately  west  of  Round  Lake,  into  which  it  empties  its 
waters  by  means  of  a  broad,  weedy  channel.  Cedar  Lake  has  a  length  northwest  and 
southeast  of  about  1 J  miles  and  a  width  of  J  mile.  By  numerous  soundings  we  found 
its  greatest  depth  was  about  79  feet.  This  lake  was  fished  August  10,  but  on  account  of 
the  very  solt  bottom  and  dense  growth  of  water  weeds  but  little  collecting  was  done. 

9.  Shriner  Lale^  the  last  of  this  beautiful  trio  of  lakes,  is  parallel  to  and  immedi- 
ately south  of  Cedar  Lake  and  west  of  Round  Lake.  Shriner  Lake  has  a  length  of 
IJ  miles  and  a  width  of  J  mile.  The  water  is  shallow  for  only  a  few  rods  from  the 
shore,  when  the  bottom  suddenly  descends  at  a  sharp  angle  to  a  depth,  in  some  places, 
of  70  feet.  Shriner  Lake  is  fed  by  springs,  and  has  an  outlet  through  an  artificial 
channel  into  Round  Lake.  Forty  years  ago  it  had  a  natural  outlet  directly  into  Thorn 
Creek.    This  lake  was  examined  June  15,  10,  and  August  10. 

Round,  Cedar,  and  Shriner  lakes  are  well  stocked  with  native  food-fishes.  Among 
the  most  abundant  species  are  large-mouthed  black  bass,  blue-gill,  common  suntish, 
ringed  perch,  calico  bass,  and  cisco. 

10.  Blue  Babe  Creekj  near  Columbia  City.  This  little  stream  has  its  rise  in  the 
northern  part  of  Whitley  County,  takes  a  southerly  course,  and  flows  into  Blue 
River  about  a  mile  above  Columbia  City.  During  long  droughts,  except  in  the  lower 
course,  it  becomes  dry  on  the  ripples.  Blue  Babe  Creek  is  well  supplied  with  fishes, 
25  different  species  being  secured  in  it  August  13  by  a  few  hours'  seining. 

11.  Meredith  Creek  i^  a,  small  stream  west  of  Columbia  City;  it  flows  southwest 
and  empties  its  waters  into  Eel  River  about  3  of  a  mile  below  the  mouth  of  Blue 
River.  This  stream  was  examined  at  a  point  2  miles  above  its  mouth  Auj;:ust  19. 
Here  the  channel  has  a  gravelly  bottom  covered  with  innumerable  loose  rocks.  There 
are  many  deep  holes.    The  water  is  cold  and  clear. 

12.  Stony  Creek  has  its  rise  in  the  east  part  of  Whitley  County  and  flows  west 
into  Eel  River.  Except  for  3  miles  in  its  lower  course,  it  becomes  dry  dunn^^  the 
summer.    The  fish  from  this  stream  were  collected  from  its  lower  rourse  August  19. 
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13.  Sprifig  Creek  has  its  source  in  Black  and  Wilson  lakes,  in  the  west  part  of  Whit- 
ley County,  and  it  receives  many  sprinjj^s  along  its  course.  It  flows  south  and 
empties  into  the  mill  pond  1;^  miles  above  South  Whitley.  This  stream  was  seined  in 
its  lower  course  (July  20)  and  ui)per  course  (August  l."5). 

U.  Wilson  Lake  is  4i  miles  west  of  Columbia  City.  It  has  a  length  northwest  and 
southeast  of  J  mile  and  a  width  of  ^  mile.  The  bottom  near  the  shore  is  soft  and 
overgrown  with  weeds  and  the  banks  are  high  and  gravelly.  Wilson  Lake  has  an 
outlet  at  the  east  eiul  into  the  east  fork  of  Spring  Creek.  The  outlet  is  at  present 
being  deepened,  and  when  this  is  completed  the  surface  of  the  lake  will  be  lowered 
about  6  feet.  This  lake  was  examined  August  15.  Local  fishermen  report  game  fish 
very  abundiint.  On  account  of  difficult  seining  only  a  small  collection  of  8  different 
species  was  made.   The  large-mouthed  black  bass  seems  to  be  the  prevailing  game  fish. 

15.  Sugar  Creek,  near  South  Whitley.  This  small  stream  has  a  northwesterly 
course  and  pours  its  waters  into  the  mill  pond  J  mile  above  South  Whitley.  Sugar 
Creek  was  seinecl  near  its  mouth  July  20. 

16.  ^Vhi^ttler  Creek,  near  Collamer,  July  21.  This  stream  flows  south  and  empties 
into  the  Eel  River  1  mile  below  Collamer.  It  has  a  winding  course.  Its  bottom  is 
everywhere  smooth  and  sandy,  with  many  deep  holes.  Fish  are  abundant.  Etheo- 
stoma  pellucidum^  E.  nigrum,  Moxostomamacrolepidotum  diujuesnei,  and  Notropis  mega- 
lops  are  the  most  common  species  The  collection  from  this  stream  was  made  near  its 
mouth.  During  my  work  in  this  vicinity  I  was  materially  aided  by  Mr.  M.  L.  Gal- 
breath,  of  Collamer,  Whitley  County. 

17.  Squirrel  Creek,  near  Koanu.  This  stream  flows  south  and  empties  into  the 
mill  i)ond  at  Stockdale,  1  mile  northwest  of  Roann,  Wabash  County.  It  is  a  winding 
stream  with  sandy  bottom,  flowing  for  the  most  part  through  lowwoodland.  Squirrel 
Creek  was  seined  July  25  in  its  lower  course. 

18.  Paw-paw  Creek.  This  stream  flows  west  through  Wabash  County,  and  enters 
the  milldam  near  Pettysville,  Miami  County.  Paw-paw  Creek  was  investigated 
August  2G  for  a  distance  of  1  mile  in  its  lower  course.  The  channel  has  a  gravelly 
bottom,  and  the  water  is  clear  and  cold.  Campostoma  anomalum,  Etheostoma  pelltici' 
dum,  and  Moxostoma  macrolepidotum  duquesnei  are  especially  common. 

19.  Flowers  Creek  empties  its  waters  into  Eel  River  below  the  dam  at  Chili,  Miami 
County.  Its  bed  is  of  coarse  gravel,  and  the  water  is  cool.  July  25  this  stream  was 
seined  from  the  railroad  to  its  mouth. 

20.  Weasaw  Creek.  This  stream  flows  southerly  and  southwesterly  through  the 
western  part  of  Miami  County  and  discharges  its  waters  into  Eel  River  near  the  town 
of  Denver.  About  a  mile  above  the  junction  with  Eel  River  it  receives  Little  Weasaw 
Creek  from  the  east.  The  water  in  these  creeks  is  somewhat  muddy  and  cooler  than 
river  water.  A  few  fishes  were  collected  in  Little  Weasaw  Creek  in  1877  by  Mr.  J.  C. 
Cunnin«j:ham,  of  Denver,  Ind.,  who  has  kindly  allowed  me  to  include  them  in  the 
present  list. 

21.  Twelve-mile  Creek,  near  Adamsboro.  After  a  general  southwest  course  this, 
stream  enters  Eel  River  2  miles  above  Adamsboro,  Cass  County.  The  bottom  of  the 
channel  is  very  rocky  and  the  water  is  shallow  and  swift. 
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FISHES  OF  THE  EEL  RIVER  SYSTEM. 

1.  Petroxnyzon  concolor  (Kirtland).     Lamprey.     One  specimeD,  6  inches  long,  was  taken  from  Blae 

River,  at  Columbia  City,  July  14,  1893.     Others  were  seen  at  the  same  place. 

2.  Lepisosteus  osseus  (Lluniens).     Common  Gar-pike.     Very  common  iu  all  the  lakes  examined.     A 

few  small  specimens  from  Blue  River  were  seen. 

3.  Axnia  calva  Linuicus.     Dogfish.     Taken  in   quiet  or  sluggish  waters  in  Blue  Lake,   Eel  River, 

and  in  nearly  all  of  its  upper  tributaries. 

4.  Ameiums  natalis  (Le  Sueur).     Yellow  Cat.     Found  in  sluggish  waters.     Common  in  all  the  lakes. 

5.  Axneiurus  nebulosus   (Le  Sueur).     Common    Bullhead.     Common    in   the   lakes.     Less  common 

throughout  Eel  River  and  its  tributaries. 

6.  Noturua  flavus  Rafinesque.     Common  in  flowing  water  at  nearly  all  points  in  Eel  River.    A  single 

specimen  from  Twelve-mile  Creek. 

7.  Noturus  miurus  Jordan.     Scarce.     A  few  specimens  were  taken  in  the  middle  course  of  Eel  River 

and  one  from  Meredith  Creek. 

8.  Noturus  eleutherus  Jordan.     A  number  of  specimens  were  secured  in  the  middle  course  of  Eel 

River.     Largest  taken,  3|  inches  long. 

9.  Noturus  gyrinus  (Mitchill).     Two  small  specimens  were  obtained  from  weedy  bottom,  in  the 

upi^er  course  of  Blue  River. 

10.  Carpiodes  velifer  (Rafinesque).     Found  by  me  only  in  Eel  River,  below  the  lower  dam  at  Logans- 

port,  where  it  is  very  abundant.     The  largest  specimen  taken  is  9  inches  long. 

11.  Catostomus {teres  (Mitchill).     Small-scaled  Sucker;  Black  Sucker.    Taken  in  none  of  the  lakes 

except  Round  Lake,  but  it  is  common  in  all  the  streams.  One  of  the  commonest  of  fishes  in 
this  region.     The  largest  seen  from  Blue  River  weighed  5  pounds. 

12.  Catostomus  nigricans  Le  Sueur.     Hog  Sucker.    None  were  seen  in  any  of  the  lakes^  but  they 

are  common  in  swift  waters  in  all  the  streams.     The  largest  specimen  measured  13  inches. 

13.  Erimyzon  sucetta  (Lacdp^de).     Chuh  Sucker;  Sweet  Sucker.    Taken  in  n(»ne  of  the  lakes  except 

Round  Lake.     Very  common  in  Eel  River  and  all  its  tributaries  above  South  W^hitley. 

14.  Minytrema  melanops  (Rafinesque).     Striped  Sucker.    Common  in  Blue  and  Round  lakes.    Less 

common  but  also  found  in  all  th  e  streams  examined.     The  largest  taken  is  12  inches  long. 

15.  Moxostoma  macrolepidotum  duquesnei  (Le  Sueur).     White  Sucker.    None  were  taken  in  any 

of  the  lakes,  but  it  is  exceedingly  abundant  in  all  the  streams.  Large  specimens  were 
taken  with  hook  and  line  at  Columbia  City  during  March,  1893.  The  largest  seen  was 
about  13  inches  long. 

16.  Cyprinus  carpio  Linneeus.      Carp.    This  well-known  fish  was  taken  at  several  points  on  Eel 

and  Blue  rivers.    They  found  their  way  into  the  streams  from  private  fish  ponds. 

17.  Cyprinus  carpio  specularis  Linnaeus.     Mirror  Car}}.    A  single  specimen  of  about  3  pounds  weight 

was  secured  in  the  upper  courses  of  Blue  River. 

18.  Cyprinus  carpio  coriaceus  Linmeus.     Mr.  M.  L.  Galbreath,  of  Collamer,  Ind,,  reports  having 

seen  one  which  was  caught  in  Eel  River  at  that  place  a  few  years  ago. 

19.  Campostoma  anomalum  (Rafinesque).     Taken  in  all  the  streams  examined.     None  were  seen  in 

the  lakes.     Mostly  found  in  flowing  water. 

20.  Chrosomus  erythrogaster  Rafinesque.     Bed-bellied  Minnow.     Taken  by  Mr.  J.  C.  Cunningham 

in  Little  Weasaw  Creek,  near  Denver,  Ind.  We  have  no  knowledge  of  this  fish  having 
been  taken  anywhere  else  in  the  Eel  River  basin. 

21.  Hybognathus  nuchalis  Agassiz.     A  single  specimen,  7  inches  long,  was  taken  from  Eel  River 

below  the  lower  dam  at  Logansport. 

22.  Pimephales  notatus  (Rafinesque).     Common  at  all  points  in  the  streams  examined.     Found  in 

all  the  lakes  except  Hull  and  Blue  lakes. 

23.  Notropis  cayuga  Meek.     This  minnow  was  secured  in  Round  and  Sliriner  lakes,  from  the  upper 

course  of  Blue  River,  and  in  Blue  Babe  Creek.  Nowhere  common.  Largest  specimen,  2| 
inches  long.  Head,  4  to  i^  in  length  of  body ;  depth,  4^.  Eye,  about  'SI  in  length  of  head. 
Mouth  somewhat  oblifiue,  lower  jaw  not  the  shorter.  First  ray  of  dorsal  nearer  tip  of  snout 
than  to  base  of  caudal  fin.  Pectoral  fins  not  quite  extending  to  base  of  ventrals.  Lateral 
line  not  complete.  Scales  in  lateral  lino,  36  to  38.  The  dark  lateral  bands  pass  forward 
through  the  eyes  and  meet  on  the  upper  jaw  in  front.     D.  8;  A.  7  or  8. 
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24.  Notropis  anogenus  Forbes.     Found  in  Blue  River  and  Blue  Lake  only.     Very  abundant  in  the 

lake,  less  so  in  the  river.  The  larjijest  specimen  taken  has  a  length  of  1|  inches.  Head,  4 
to  4^  in  length  of  body;  depth,  I  to  Alf.  Eye  somewhat  longer  than  snout,  and  about  3  in 
length  of  head.  Scales  before  dorsal,  13;  Hcalos  in  lateral  line,  36.  Lateral  line  complete. 
I).  8;  A.  8  (a  very  f»?w  7).  The  black  lateral  bands  pass  forward  through  the  eyes  and 
across  both  jaws  in  front. 

25.  Notropis  heterodoa  (Cope).    Taken  in  Round,  Cedar,  and  Shriner  lakes.     Common  in  all  these 

waters.  The  largest  taken,  2^  inches  long.  Lateral  line  complete.  Lateral  bauds  pass 
forward  through  the  eyes  and  meet  on  both  jaws  in  front. 

26.  Notropis  deliciosus  (Girard).     Found  in  Eel  River  from  South  Whi' ley  down  to  the  mouth. 

Not  common.  Head,  about  4  in  length  of  body ;  depth,  5.  Eye  about  equal  to  length  of 
snout  and  slightly  more  than  3  in  length  of  head ;  13  or  14  scales  before  the  dorsal;  36  scales 
in  lateral  line. 

27.  Notropis  whipplei  (Girard).     Silver-Jin.     Very  common   in  Eel  River  and    all    its    tributaries 

from  Liberty  Mills  down  to  the  mouth. 

28.  Notropis  megalops  (Rafinesque),     Common  Shiner.     Very   abundant  in  all  the  streams.     Two 

small  specimens  from  Cedar  Lake  and  three  from  gravelly  bottom  in  Round  Lake.  Also  a 
few  small  specimens  from  Wilson  Lake.     None  from  the  other  lakes. 

29.  Notropis  jejunus  Forbes.     Taken  only  in  the  pool  below  the  lower  dam  at  Logansport  on  lime- 

stone bottom.  Very  numerous.  Head,  4 ;  depth,  4^ ;  I).  8;  A.  7.  Largest  specimen  taken  3f 
incites  long. 

30.  Notropis    umbxatilis     cyanocephalus    (Copeland).      Red-Jin.     Common.     Taken    everywhere 

except  in  the  lakes. 

31.  Notropis  dilectus  (Girard).     Numerous  at  all  points  examined  in  Eel  River  and  its  tribataries 

below  South  Whitley.  A  single  specimen  from  the  lower  course  of  Blue  River.  Head,  4  to 
4^  in  length  of  body ;  depth,  4^  to  5;  length  of  eye  equal  to  that  of  snout,  and  3f  in  length 
of  head.     D.  9;  A.  10.     Largest  speciffien  t.iken,  2}  inches  long. 

32.  Notropis  arge  (Cope).     Taken  in  Eel  River,  from  North  Manchester  to  the  mouth;  also  in  Paw- 

paw, Flowers,  an<l  Twelve-mile  creeks.  Scarce.  Found  nowhere  else.  Head,  4^  in  length 
of  body ;  depth,  5A;  eye  slightly  longer  than  snout  and  3  in  length  of  head;  mouth  very 
oblique,  maxillary  reacliiug  to  front  of  eye.  The  front  of  dorsal  is  midway  between  the 
center  of  the  pupil  and  base  of  caudal  fin. 

33.  Bricymba  buccata  Cope.     Found  nowhere  except  on  rocky  bottom  on  the  lower  6  miles  of  Eel 

River  and  in  Twelve-mile  Creek  near  its  mouth. 

34.  Hybopsis  hyoatomus  Gilbi»rt.     .\  few  stnall  specimens  only  were  secured  in  Eel  River,  below 

the  lower  dam  at  L(»y:ausp()rt.  The  largest  specimen  taken  is  2\  inches  long.  Eye  3^  to 
nearly  4  in  length  of  head. 

35.  Hybopsis  watauga  .Jordan  &   Evermaiiu.     Scarce.     The  largest  specimen  3|^  inches  in  length. 

On  four  specimens  noted  the  scales  in  the  lateral  line  niimber  respectively  42,  46,  48,  and 
50.     On  the  larger  specimens  the  black  spots  on  the  sides  have  almost  disappeared. 

36.  Hybopsis  amblops  (Rafinesque).     Taken  in  Shriner  and  Cedar  lakes,  and  in  the  middle   and 

lower  courses  of  Eel  River  and  its  tributaries. 

37.  Hybopsis  storerianns  (Kirtland).     Several  specimens,  5  inches  in  length,  were  caught  in  the 

pool  below  the  lower  dam  at  Logansport. 

38.  Hybopsis  kentuckiensis  (Ra(ines(iue).     River  Chnh.     At  all  points    examined    on  Eel  River. 

Especially  common  and  of  large  size  in  the  lower  course  of  this  stream. 

39.  Semotilus  atromaculatus  (Mitchill).     Creek  Chub.     Common  in  all  the  streams.     The  largest 

specimens  from  the  upper  course  of  Eel  River. 

40.  Notemigonus  chrysoleucus  (Mitchill).     Golden  Shiner.     From  Blue  Lake,  Eel  and  Blue  rivers, 

Blue  Babe  and  Mud  creeks.  Scarce  at  all  these  points.  Always  found  on  grassy  or  muddy 
bottom  in  quiet  wat<'rs. 

41.  Dorosoma  cepedianum  (Le  Sueur).     Hickory  Shad.     Many  specimens  from  2  to   10  inches  in 

length  were  taken  below  the  lower  dam  at  Logansport.     Found  nowhere  else. 

42.  Coregonus  artedi  sisco  (.Jordan).     Cisco.     Three  specimens,  each  14   inches  in  length,  were 

8ecnre<l  in  Shriner  Lake  at  a  tlepth  of  45  feet.  They  are  also  common  in  Cedar  Lake,  but 
none  are  known  to  inhabit  Round  and  Blue  lakes.  They  spawn  in  shallow  water  from 
about  the  25th  of  November  to  the  20th  of  December. 
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43.  Zygoneotes  notatus  (Rafinesque).  Top  Minnow.  Not  very  common^  but  generally  distributed 

throughout  Eel  River  and  its  tributaries.  A  few  specimens  were  also  taken  in  Blue, 
Shriner,  and  Cedar  lakes. 

44.  Umbra  limi  (Kirtland).    Mud  Minnow.    This  little  fish  was  found  in  sluggish  waters  in  the  upper 

courses  of  Eel  and  Blue  rivers,  and  in  Thorn  and  Blue  Babe  creeks. 

45.  Lucius  vermiculatus  (Le  Sueur).     Grass  Pike;  Little  Pickerel.    Common  in  all  waters  examined 

except  Hull  Lake,  where  none  were  caught.  Fishermen  report  it  common  in  this  lake  also. 
Especially  abundant  in  the  larger  lakes,  where  specimens  12  inches  in  length  were  seen. 

46.  Lucius  lucius  (Liunjeus).     Pike;   JVhite  Pike.     A  number  of  specimens  were  taken  at  various 

places  in  Eel  River;  the  largest  of  these  was  2  feet  in  length  and  weighed  5  pounds.  Two 
smaller  specimens  were  taken  in  Stony  Creek;  their  stomachs  were  tilled  Avith  crawfish. 
Last  summer  a  7-pound  pike  was  taken  Avith  hook  and  line  in  Eel  River,  near  Columbia  City. 

47.  Anguilla  chrysypa  Rafinesque.    Eel.     We  did  not  secure  a  single  specimen,  but  saw  the  skin 

of  one  which  had  been  taken  from  Eel  River,  at  CoUamer.  It  was  formerly  very  common  in 
Blue  River. 

48.  Labidesthes  sicculus  Cope.     Brook  Silversidc;  Smelt.     Common  iu  Shriner,  Cedar,  and  Round 

lakes,  and  throughout  Eel  River  and  its  tributaries.  In  the  lakes  this  fish  forms  a  large 
X)ortion  of  the  food  supply  of  carnivorous  fishes. 

49.  Aphredoderus  sayanus  (Gilliams).     Pirate  Perch.    Inhabits  quiet  or  sluggish  waters  in  upper 

Eel  and  Blue  rivers.     A  few  specimens  were  also  taken  in  Thorn  Creek. 

50.  Pomosds  sparoides  (Lac<5p^de).     Calico  Bass.    Common  in  all  the  waters  of  Eel  River  basin. 

51.  Pomoxis  annularis  Rafinesque.     Bachelor.    A  few  specimens  from   Eel  and  Blue    rivers  and 

Meredith  Creek.    Generally  found  associated  with  the  calico  bass. 

52.  Ambloplites  rupestris  (Rafinesque).     Bock  Bass]  Goggle-eye;  Bed-eye.     Distributed  throughout 

all  the  streams.    None  were  found  in  the  lakes. 

53.  Chaenobryttus  gulosus   (Cuvier  &   Valenciennes)    Warjnouth.     Found    in   Eel    River    and    in 

nearly  all  of  its  larger  tributaries,  and  in  all  the  lakes  except  Hull  Lake.  It  frequents 
quiet  waters.     Nowhere  common. 

54.  Lepomis  cyanellus  Rafinesque.     Green  Snnflsh.    Not  common.     Eel  River  and  all  its  larger  trib- 

utaries, and  Round  and  Wilson  lakes.  It  was  not  seen  by  me  in  the  other  lakes,  but  it  no  doubt 
inhabits  them  also. 

55.  Lepomis  pallidus  (Mitchill).     Blue-gill;  Blue  Sunfish.    Frequents  all  the  waters  examined.    The 

largest  from  Shriner  Lake  measured  9^  inches  in  length.  This  is  one  of  the  most  important 
food-fishes  in  the  lakes. 

56.  Lepomis  megalotis  (Rafinesque).     Long-eared  Sunjish.     Common  in  Eel  River  and  in  nearly'  all 

its  larger  tributaries.  Found  in  none  of  the  lakes  except  in  Hull  Lake,  where  one  small 
specimen  was  caught. 

57.  Lepomis  euryorus  McKay.     Only  three  specimens  were  taken,  one  each  from  Cedar  and  Shriner 

lakes  Jind  one  from  an  old  side  channel  in  the  upper  course  of  Eel  River.  The  largest 
specimen  is  4^  inches  long.  These  8j)ecimen8  have  some  points  of  difi'erence  from  Lepomis 
euryorus  McKay,  but  for  the  present  they  are  identified  Avith  that  species.  The  dorsal 
outline  slightly  more  convex  than  the  ventral.  Head,  3;  depth,  3;  eye,  4;  snout,  4.  Mouth 
small,  oblitjue,  maxillary  reaching  to  front  margin  of  eye.  Teeth  on  vomer.  Pharyngeal 
teeth  conical,  (iill-rakers  short,  about  8  or  9  in  number.  Scales  on  the  cheeks  in  5  rows 
and  not  (>  or  7  rows  as  in  McKay's  description  of  L.  euryorua.  Scales  on  the  opercle  larger 
than  thos(»  on  the  cheeks.  Subopercle  with  a  single  row  of  scales.  The  flap  of  the  opercle 
a  shiny  black  color  surrounded  by  a  miMubrauous  margin  which  is  whitish  above  and  below 
in  the  alcoholic  specimen.  Front  of  dorsal  somewhat  behind  base  of  i)ectorals  and  directly 
over  iuvsertion  of  ventrals.  Dorsal  sj)ine8  all  curved  backwards,  those  in  the  middle  the 
highest  and  equal  in  length  to  the  distance  from  the  tip  of  the  snout  to  the  center  of  the 
eye.  Soft  portion  of  dorsal  slightly  higher  than  spinous  dorsal.  Posterior  insertion  of 
soft  dorsal  and  that  of  anal  fin  are  opposite.  Tlie  base  of  anal  fin  is  contained  twice  in  that 
of  dorsal  fin.  The  third  spine  of  anal  the  longest.  Ventrals  inserted  behind  pectorals. 
The  ventrals  extend  just  over  the  vent.  Pectorals  not  quite  reaciiing  vent.  Scales  ctenoid, 
5-43-11.  Color  iu  spirits,  above  axis  of  body,  dark  olive;  below,  yellowish.  Toj)  of  head 
black.  The  membranes  of  vertical  lins  dusky.  Ventrals  also  dusky,  with  lighter  margins. 
The  pectorals  are  whitish.     D.  x,  10  or  11 ;  A.  ill.  10. 
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58.  Lepomis  heros  (Baird  &  Giranl).    Caught  by  me  nowhere  except  in  Round  Lake,  where  it  is 

not  scarce.  Dorsal  and  ventral  outlines  similarly  curved.  Head,  3]^;  depth,  2^^;  snout,  3^; 
eye,  4  to  4J.  Opercular  flap  black,  smaller  than  eye,  edged  with  pale.  Four  rows  of  scales 
on  cheeks.  Largest  dorsal  spine  2^  in  length  of  head.  Pectorals  as  long  or  longer  than 
head,  extending  past  front  of  anal.  Color,  dusky  olive,  silvery  beneath,  no  wavy  lines  on 
cheeks,  sides  of  body  not  spotted,  and  dorsal  not  mottled.  Scales  on  lateral  line  about  37. 
D.  X,  11;  A.  Ill,  10. 

59.  Lepomis  gibbosus  (Linnipus).     Common  Snnjish.    Coumioii  in  all  the  lakes  except  Hull  Lake. 

Also  common  in  the  dam  at  South  Whitley;  scarce  in  the  streams. 

60.  Mioroptems  dolomieu   Lao<5pede.      Smali-mouthed   Black    Bass.      Common  in    flowing    water 

throughout  Eel  River  and  its  larger  tributaries.  The  largest  specimen  observed  by  me 
from  Eel  River  was  taken  with  hook  and  line  in  the  dam  at  Pettysville.  It  weighed  4 
pounds.     None  were  taken  in  the  lakes. 

61.  Mioroptems  salmoides  (Lac^pede).     Large-mouthed  Black  Basn.     Very  common  in  all  the  lakes, 

where  it  is  the  most  important  game  and  food  flsh.  It  was  also  taken  in  Eel  River  and 
some  of  its  larger  tribntaries. 

62.  Etheostoma  pelluoidaxn  Baird.     Sand  Darter.     Numerous  specimens  were  taken  in  Eel  River 

and  all  its  tributaries  from  CoUamer  to  Logansport.     None  were  seen  above  Collamer. 

63.  Etheostoma  nigrum  (Raflnesque).     Johnny  Darter.     One  of  the  most  common  of  darters  in  the 

streams.     Also  found  in  Cedar  and  Round  lakes,  but  less  common. 

64.  Etheostoma  blemiioides  Raflnesque.     Green-sided  Darter.     In  all  the  streams,  but  nowhere  com- 

mon.    None  were  found  in  the  lakes. 

65.  Etheostoma  oaprodes  (Raflnesque).     Hogfish.     From  the  lower  course  of  Eel  River,  Paw-paw, 

Flowers,  and  Twelve-mile  creeks.     None  were  seen  above  Roann. 

66.  Etheostoma  phoxooephalum  Nelson.     Many  flne  specimens  were  taken  on  grassy  bottom  in  Eel 

River  at  Logansport,  immediately  above  the  wagon  bridge.     They  were  found  nowhere  else. 

67.  Etheostoma  aspro  (Cope  &  Jordan).     Black-sided  Darter.    None  were  seen  in  the  lakes,  but  they 

are  common  in  all  the  streams.  On  some  specimens  from  Eel  River,  at  Logansport,  the  lateral 
spots  flow  together  and  form  a  solid  dark  band. 

68.  Etheostoma  evides  (Jordan  «&  Copeland).     This  beautiful  darter   was  not  taken   by  me,  but 

numerous  specimens  were  secured  by  Prof.  B.  W.  Evermann  in  Eel  River,  below  the  lower 
dam  at  Logansport.     Scales  55. 

69.  Etheostoma  camurum   (Cope).      Blne-brensied   Darter.     Scarce.     In  Eel    River  only  at   points 

between  South  Whitley  and  North  Manchester.  Head,  4;  depth.  4^.  I),  xi,  13;  A.  ii,  8. 
Largest  spe(>imen  taken,  2  inches  long. 

70.  Etheostoma  flabellare  liaflnestiue.     Found  nowhere  except  in  Eel  River  between  South  Whitley 

and  North  Man  chests' r. 

71.  Etheostoma  ccBnileum  Storer.     Rainboiv  Darter.     Everywhere  common  in  the  streams.     None 

were  taken  in  the  lakes. 

72.  Etheostoma  coer oleum  spactabile  (Agassi/.).     Tiiken  in  Little  Weasaw  Creek  only. 

73.  Etheostoma  eos  (Jordan  &  Copeland).     Specimens  were  taken  from  each  of  the  lakes.     Most 

abundant  in  Round  Lako.  None  from  the  streams.  The  largest  specimen  seen  was  2^  inches 
long;  head,  4;  depth,  4^.  D.  viii  to  x,  7  to  11;  A.  ii,  7  or  8.  Some  of  the  larger  speci- 
mens have  two  or  three  small  black  spots  arranged  vertically  on  ])ase  of  caudal  fin. 

74.  Etheostoma  microperca  Jordan  &  (Gilbert.     Numerous  specimens  were  caught  in  Blue  Lake, 

and  a  few  in  Round  Lake.     Found  nowhere  else. 

75.  Perca  flavescens  (Mitch ill).     Hinged    Perch;    Yellow  Perch.     Common  in  all  the  lakes.     Found 

nowhere  in  the  streams  except  in  the  upper  courses  of  Eel  and  Blue  rivers. 

76.  Cottus  bairdi  Girard.     Miller's  Thumb;  Mujffle-jaic.     Common  on  cold,  rocky  bottom  throughout 

Eel  River  and  its  larger  tributaries.     Also  found  in  Weasaw  Creek. 
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.  TIPPECANOE  RIVER  SYSTEM. 

The  waters  of  this  system  were  examined  at  tlie  following  places: 

1.  Loon  Lake. — This  beautiful  sheet  of  water  is  9  miles  northwest  of  Columbia 
City  and  lies  partly  in  the  counties  of  Whitley  and  Noble.  It  has  a  length  northwest 
and  southeast  of  IJ  miles  and  a  width  of  half  a  mile,  and  it  has  a  maximum  depth  of 
102  feet.  The  bottom  is  mostly  sandy,  its  shores  are  low  but  clean,  somewhat  marshy 
at  the  north  and  south  ends,  and  covered  with  water  weeds.  The  water  is  very  clear. 
It  receives  the  waters  of  Old  Lake  and  New  Lake,  small  bodies  of  water  lying  about 
half  a  mile  to  the  southwest  of  it.  The  outlet  of  Loon  Lake  contributes  to  the  head 
waters  of  the  Tippecanoe  River.     This  lake  was  exii mined  June  14. 

2.  Biff  Lal'e  lies  2  miles  to  the  east  of  Loon  Lake  and  wholly  within  Noble  County. 
It  is  nearly  circular  and  somewhat  larger  than  Loon  Lake.  It  receives  its  waters  from 
Crooked  and  Crane  lakes,  which  lie  immediately  to  the  east  of  it.  The  outlet  of  Big 
Lake  joins  that  of  Loon  Lake.     Investigations  on  this  lake  were  made  June  15. 

3.  Crooked  Lake  is  a  narrow  body  of  water  having  a  length  of  about  If  miles;  its 
east  end  is  not  more  than  one-fourth  mile  west  of  Cedar  and  Shriner  lakes,  which  were 
described  under  the  Eel  River  system.  The  specimens  seen  from  this  lake  were  in  the 
hands  of  fishermen. 

Loon  Lake  is  a  summer  resort  for  fishermen.  There  is  a  hotel,  a  clubhouse,  and  a 
number  of  private  cottages.  The  lake  has  a  pleasure  steamboat  plying  its  waters. 
Big  Lake  has  also  several  cottages.  These  lakes  are  well  stocked  with  indigenous 
game  and  food  fishes. 

FISHES  OF  THE  TIPPECANOE  RIVER  SYSTEM. 

1.  Lepisosteus  osseus  (Liunpeus).     Common  Gar-pike.    Common  in  all  tho  lakes. 

2.  Axneiurus  nebulosus  (Le  Sueur).     Verj'  abundant,  especially  in  Loon  Lake. 

3.  Pixnephales  notatus  (Rafinesque).     Loon  Lake  and  liig  Lake.     Very  common. 

4.  Notropis  oayuga  Meek.     Loon  Lake.     Scarce. 

5.  Notropis  heterodon  Cope.     Loon  Lake.     More  abundant  than  X.  caifuga. 

6.  Coregonus  artedi  sisco  (Jordan).     Cisco.     Common  in  Crooked  Lake;  also  found  in  the  west  end 

of  Big  Lake,  but  scarce. 

7.  Zygonectes  uotatus  (Kafinesque).      Top  Minnow:    Abundant  in  Loon  and  Big  lakes.     None  from 

Crooked  Lake. 

8.  Lucius  vermiculatus  (Lo  Sueur).     Grass  Pike.     Many  8i>ecimens  from  Loon  and  Big  lakes.     No 

doubt  it  inhabits  Crooked  Lake  also. 

9.  Labidesthes  sicculus  Cope.     Brook  SHrerside;  Smelt.    Common  in  Loon  Lake.    A  single  8])eciuien 

from  Big  Lake. 

10.  Poxnosds  sparoides  (Lacop^de).     Calico  Bass.     From  Crooked  Lake  only. 

11.  Chaenobryttus  gulosus  (Cuvier  &.  Valenciennes).      IVarmonth.     A  few  specimens  from  Loon  and 

Big  lakes  only. 

12.  Lepomis  pallidus  (Mitchill).     Blue-gill;  Blue  Sunfish.     From  all  the  waters  examined.     Abun- 

dant. 

13.  Lepomis    megalotis   (Rafinesque).     Long-eared   Sunfish.     A   few   small    8]>ecimens    from    Loon 

Lake  only. 

14.  Lepomis  gibbosus  (Linnicus).     Common  Sunfish.     Common  in  Loon  Lake.     Not  taken  by  me 

in  the  other  lakes. 

15.  Micropterus  salmoides  (Lacc^p^de).     Large-mouthed  Black  Bass,     Very  abundant  in    all  the 

lakes. 

16.  Etheostoma  caprodes  (Rafinesque).     Log  Perch;   Hogfish.     Many  from  Loon  Lake,  but  none 

from  Big  or  Crooked  lakes. 

17.  Perca  flavescens  (Mitchill).     Ringed  Perch;  Yellow  Perch,     Common  in  all  those  lakes. 
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LIST  OF  BATRACHIANS  AND  REPTILES  OBSERVED  IN   EEL  RIVER  BASIN. 

BATRACHIANS. 

1.  NecturuB  maculatus  Rafinesque.     Mud  Pappy ;    fVater  Dog.     Nniueroiis  specimens  are   taken  in 

Eel  and  Blue  rivers  on  th«'  hook  while  fishing  for  suckers. 

2.  Amblystoma  opacum  (Gravenhorst).     Not  common.     Found  near  Columbia  City  under  logs  in 

damp  woods. 

3.  Amblystoma  microstoma  (Cope).     Small-mouthed  Salamandtr.     About  ponds  near  Columbia  City. 

4.  Bufo  lentigiuosus  Shaw.     Common  Toad. 

5.  Acris  gryllus  crepitans  Baird.     Cricket  Froy.     Common  along  the  streams  and  about  the  lakes. 

6.  Hyla  versicolor  Lo  Conte.     Tree  Frog.     At  Columbia  City. 

7.  Rana  virescens  Kalm.     Leopard  Frog.     Very  common  along  the  lakes  and  streams. 

8.  Rana  clamata  Daudin.     Green  Frog.     Also  found  along  the  water  courses,  but  not  so  common  as 

the  former. 

9.  Rana  catesbiana  Shaw.     Ball  Frog.     Common  in  sluggish  waters  in  the  lakes  and  streams. 

REPTILES. 

1.  Storeria  occipitomacnlata  (Storer).     Red-bellied  Snake.     At  Columbia  City  and  Collamer. 

2.  Eutainia  faireyi  Bciird  &  Girard.     In  the  vicinity  of  Collamer. 

3.  Eutainia  proxima  (Say).     Mr.  Galbreath  says  it  has  been  taken  at  Collamer. 

4.  Eutainia  sirtalis  (Linnjeus).     Common  Garter  Snake.     Everywhere  common. 

5.  Tropidonotus  sipedon  (Linnieus).     fFater  Snake.     Common  along  the  streams.     Largest  taken 

was  35  inches  long.. 

6.  Bascanion  constrictor  (Linnaeus).     Blue  Racer.    A  common  snake. 

7.  Ophibolus  doliatus  triangalns  (Boie).     Milk  Snake;  House  Snake.     Seen  at  Columbia  City. 

8.  Sistrunis  catenatus  (Rafinesqae).     Prairie  Rattlesnake.     Many  were  killed  last  summer  in  fields 

east  of  Columbia  City. 

9.  Amyda  mutica  (Le  Sueur).     Leather  Turtle.     Several  specimens  from  the  middle  course  of  Eel 

River. 

10.  Aspidonectes  spinifer  (Le  Sueur).     Common  Soft-shelled  Turtle.     A  few  small  specimens  were 

seen  in  Eel  River. 

11.  Chelydra  serpentina  (Linnipus).     Snapping  Turtle.     In  Eel  and  Blue  rivers. 

12.  Aromochelys  odoratiis  (Latreille).     Musk  Turtle.     Taken  in  Eel  River. 

13.  Malaclemmys  geographicus  (Le  Sueur).    Map  Turtle.     Several  small  specimens  from  Eel  River. 

14.  Chrysemys  marglnata  (Agassiz).     Western  Painted  Turtle.     Taken  in  all  the  lakes  and  streams. 

The  most  common  turtle. 

15.  Chelopus  guttatus  (Schneider).     Speckled  Tortoise.     Found  in  Eel  River. 

Columbia  City,  Indiana,  Augmt  id,  1S93. 


7 -NOTES   ON  THE  FRESH-WATER  FISHES  OF  WASHINGTON  COUNTY, 

MAINE. 


By  \V.  C.  KENDALL. 


The  following  notes  are  the  result  of  a  brief  investigation  of  several  lakes  and 
fresh-water  streams  in  Washington  County,  Me.,  conducted  i)rincipally  in  October, 
1893,  with  the  assistance  of  Mr.  B.  L.  Hardin.  The  colleetions  made  do  not  fully 
represent  the  fish  fauna  of  the  region,  as  the  time  spent  in  the  field  was  very  limited, 
the  areas  examined  comparatively  circumscribed,  and  the  facilities  for  collecting 
necessarily  im])erfect.  The  work  can  therefore  only  be  regarded  as  the  initial  step 
toward  more  thorough  and  extended  operations  in  the  future. 

A  part  of  this  region  has  long  been  well  known  to  sportsmen  on  account  of  the 
excellent  opportunities  it  aflbrds  for  both  hunting  and  fishing,  especially  about  the 
Grand  Lakes.  In  some  localities  fishing  is  still  carried  on  as  an  industry,  in  a  small 
way,  while  in  others,  where  this  business  was  once  conducted,  it  has  been  abandoned. 
Alewives  are  caught  in  Dennys  Eivor,  and  three  salmon  weirs  are  located  in  the  salt- 
water portion  of  the  same  stream.  Pickerel  fishing  affords  emi)loyment  in  winter  for 
a  few  fishermen  on  Schoodic  River  and  Tomah  Stream.  In  the  lower  lakes  of  the 
Grand  Lake  system  a  few  white  men  and  Indians  make  a  business  of  fishing  for  white 
perch  and  pickerel.  Whitefish  are  caught  in  considerable  numbers  in  'Hhe  thorough- 
fare" at  the  upper  end  of  western  Grand  Lake.  The  trout  and  landlocked  salmon  in 
Grand  Lake  and  Grand  Lake  Stream  afford  unsurpassed  angling.  The  salmon  fishery 
of  St.  Croix  River,  once  very  imx)ortant,  has  been  almost  entirely  abandoned,  though 
of  late  years  it  has  shown  slight  imx^rovement.  The  smaller  fishes,  though  seemingly 
uninteresting  from  any  other  than  a  natural-history  standpoint,  are  of  considerable 
indirect  economic  imi)ortance.  Those  of  the  sucker  and  minnow  families  form  not  only 
a  conspicuous  item  in  the  food  supply  of  the  more  important  fishes,  but  in  turn  they 
feed  ui)on  their  eggs  and  young,  thus  heli)ing  to  maintain  the  balance  of  nature  by 
preventing  an  undue  increase  of  either. 

In  this  connection  we  may  refer  to  the  i)ickerel,  the  so-called  enemy  of  nearly  all 
other  fishes,  succumbing  only  to  the  black  bass,  and  depending  mainly  upon  the  young 
of  other  fishes  and  frogs  for  its  food,  though  young  pickerel  subsist  to  a  grea-t  extent 
upon  insects,  li)  through  their  own  greed  or  by  other  means,  their  food  supi)ly  is 
withdrawn,  pickerel  gradually  degenerate  in  size  and  ultimately  practically  disappear. 
Many  instances  in  support  of  this  fact  have  been  made  known.  Pickerel  and  black 
bass  are  certainly  voracious  and  destructive  fishes,  but  the  writer  questions  whether 
they  have  not  to  some  extent  been  unjustly  accused.    It  is  doubtful  if  trout  ever 
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existed  in  large  numbers  in  the  waters  of  this  county  from  wliicli  tliey  are  said  to 
liave  been  exterminated  by  pickerel;  even  if  they  did,  it  is  probable  that  they  had 
begun  to  diminish  from  other  causes  before  pickerel  were  introduced  to  facilitate  their 
destruction.  Trout  do  not  thrive  in  waters  best  suited  to  pickerel,  while  the  latter 
species  will  not  do  well  in  the  favorite  habitat  of  the  trout,  and  the  appearance  of  an 
occasional  pickerel  in  such  places  is  no  cause  for  alarm.  Pickerel  are  lovers  of  quiet, 
muddy,  weedy  streams  and  lakes.  Trout  prefer  cool,  running  water,  with  little  of 
such  vegetation.  Whenever  pickerel  have  existed  contemporaneously  with  the  smaller 
fishes,  such  as  chubs,  minnows,  etc.,  there  has  seldom,  according  to  our  experience, 
been  any  scarcity  of  the  latter.  Trout,  moreover,  generally  disax)pear  from  their 
former  resorts  far  faster  through  human  than  through  natural  agencies.  Excessive 
and  destructive  methods  of  fishing,  pollution  of  the  waters,  and  the  destruction  of 
forests  are  far  more  fatal  to  trout  life  than  the  natural  enemies. 

The  writer,  however,  does  not  wish  it  understood  that  he  advocates  the  intro- 
duction of  pickerel  into  snch  waters,  for  they  would  afford  an  additional  factor  of 
destruction  to  those  already  in  operation.  Furthermore,  it  is  well  known  that  where 
pickerel  or  bass  exist  it  is  next  to  useless  to  endeavor  to  introduce  and  propagate  the 
brook  trout  or  any  of  its  kin. 

Among  the  fishes  discussed  in  this  paper  are  also  included  those  salt-water 
species  which  occasionally  or  periodically  enter  the  fresh  waters  for  spawning  or  other 
purposes. 

Local  names  are  always  more  or  less  confusing,  and  they  are  especially  so  in  many 
instances  in  Maine,  where  distinct  species  in  neighboring  localities  are  often  known 
by  the  same  name.  The  name  ''chub"  is  applied  indiscriminately  to  the  larger  fishes 
of  the  family  Cyprinidce;  "young  chubs"  or  '^ shiners"  to  the  intermediate  sizes,  and 
"minnies"  to  the  young  Cyprinidce  and  to  the  Gyprinodontidce.  The  catfish,  Ameiurus 
nebulosusj  is  known  generally  as  "hornpout,"  as  also  in  some  places  the  sticklebacks, 
Pygoateus^  OaateroateiiSj  and  Apeltes.  Gatoatomua  teres  is  commonly  designated  as 
"sucker."  8emotilu8  bullaris  is  widely  known  as  "chub;"  but  the  adult  Fundulus 
heteroclitm^  in  places  along  the  coast,  are  likewise  called  "chub,"  and  the  young  of  the 
same  species  "minny."  Salvelinus  fontmalia  is  everywhere  recognized  by  the  names 
"trout,"  "brook  trout,"  and  "speckled  trout."  Salvelimm  namaycush  is  known  as 
"togue,"  "lake  trout,"  or  "salmon  trout;"  Salmo  salar  sebago  as  landlocked  salmon 
and  "salmon  trout."  The  brook  trout,  when  large,  also  has  sometimes  been  misnamed 
"salmon  trout."    Salmo  salar  is  commonly  known  as  "salmon"  or  "sea  salmon." 

The  local  names  given  in  connection  with  the  scientific  ones  in  the  lists  accom- 
panying this  paper  are  those  most  often  api>lied  to  the  fishes  in  the  localities  to  which 
the  lists  relate.  Where  the  local  name  was  not  ascertained  the  name  used  in  a  neigh- 
boring locality  has  been  inserted. 
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BOYDEN  LAKE,  PENNAMAQUAN  LAKE  AND  RIVER. 

BOYDEN  LAKE. 

Boyden  Lake  is  about  li  miles  long;  its  greatest  width  is  2  miles.  It  is  situated 
in  the  northern  part  of  Perry,  extending  also  a  short  distance  into  the  town  of  llob- 
inston.  The  water  has  the  red  color  usually  caused  by  decaying  vegetable  matter. 
The  shores  are  for  the  most  part  rocky,  but  there  are  numerous  sandy  places  thickly 
grown  with  rushes,  the  lurking  spots  of  the  young  of  the  various  fishes  that  inhabit 
the  lake.  This  lake  is  the  source  of  Little  Kiver,  which  empties  into  Passamaquoddy 
Bay  a  few  miles  north  of  Eastport. 

On  August  13,  a  visit  was  made  to  the  southern  end  of  the  lake,  where  several 
hauls  of  a  25-foot  Baird  seine  were  made  among  the  rushes.  The  following  live 
species  were  taken  in  abundance:  Ameiurus  nebulosus  (young),  Catostomus  teres 
(young),  Xotropis  megalopn  (young),  SemoiUus  btiUarxH  (young),  and  Fundulus  diaphanus. 
The  occurrence  of  the  latter  species  here  considerably  extends  its  eastern  range,  the 
coast  of  Massachusetts  having  heretofore  been  regarded  as  its  limit  in  that  direction. 
The  young  of  Lucius  retictilattis  (2  specimens),  Anguilla  chrysypa,  Lepomis  gibbostis  (1 
si)ecimen),  and  Verca  flavescens  were  also  captured. 

Pickerel  of  small  size  are  said  to  be  common  in  the  lake,  and  a  few  black  bass  and 
landlocked  smelts  are  stated  to  occur  there.  It  is  affirmed  that  this  lake  once  afforded 
excellent  trout  fishing,  but  pickerel  were  introduced  and  subsequently  black  bass. 
However,  trout  have  not  been  caught  here  within  the  memory  of  any  one  with  whom 
we  conversed. 

PENNAMAgUAN   LAKE. 

Pennamaquan  Lake,  about  4  miles  long  and  1 J  miles  wide,  is  the  source  of  Pen- 
namaquan  or  Pembroke  River,  which  empties  into  Cobscook  Bay.  It  is  situated  in 
the  southeastern  part  of  the  township  of  Charlotte.  A  small  stream  rising  in  Baring 
flows  into  it  at  its  northern  end  and  it  receives  the  waters  of  Kound  Pond  through  a 
small  brook.  Crocker  Lake  is  a  neighboring  small  body  of  water,  but  has  no  connection 
with  Pennamaiiuun  Lake.  Pennamaquan  is  connected  with  Boyden  Lake  by  Boyden'^ 
meadow  brook,  which  under  certain  circumstances  (when  higher  water  prevails  in  one 
or  the  other  of  the  lakes)  reverses  its  current,  flowing  at  one  time  into  Pennamacpmn, 
at  another  into  Boyden  Lake.'  This  brook  is  an  ordinary  sluggisli  meiwlow  stream, 
full  of  cat-tails,  water  lilies,  pickerel  weed,  bladder  wort,  and  other  fresh- water  plants. 

Pennamaquan  Lake  resembles  Boyden  Lake  in  its  dark  water,  rocky,  gravelly,  and 
sandy  shores,  and  luxuriant  growth  of  rushes.  We  were  informed  that  black  bass 
were  introduced  into  the  lake  about  fifteen  years  ago,  and  Boyden  Lake  was  probably 
supplied  about  the  same  time.  Fair  bass  fishing  is  said  to  be  found  there  now.  A 
fresh  breeze  interfered  with  the  success  of  our  seining,  but  on  August  30  the  following 
fishes  were  taken  in  Pennamaquan  Lake: 

Catostomus  lens.     Voiiiijrj  few.  Fundulus  diaphanus.     Coinuioii. 

Notropis  mvyalops.     Few.  ,  Lurius  reticulatus.     Young,  few. 

Semotilus  bullaris,     Yoinij^.  few.  i  Lepomis  t/ihltosus.     Young,  common. 
Xotemigonus  chrifsolcurus.     Young,  few.  Mivroptirus  dolomuu.     Young,  two  specimens. 

Osmerus  mordax.     Few.  l*ina  Jtansvins.     Young,  common. 

In  Boyden's  meadow  brook  one  s[)eciinen  of  Lucius  rcticulatus  was  obtained. 
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PENNAMAQUAN   RIVER. 

Near  the  lake,  Penuamaquaii  River  is  shallow,  rocky,  and  rapid.  Farther  down 
it  is  more  sliiggisli  and  boggy  for  the  remainder  of  its  course,  and  abounds  in  the 
common  fresh- water  x>lants.  It  has  three  milldams:  one  at  Pembroke  village,  another 
about  a  half  mile  above,  and  a  third  about  3  miles  up.  The  last  we  did  not  have  the 
opportunity  of  examining.  Salt  water  makes  its  way  nearly  up  to  the  lower  dam. 
No  artificial  fishways  have  been  constructed,  but  when  the  water  is  sufificiently 
high  fish  can  pass  through  some  rude  excavations  in  the  rocks  at  the  ends  of  the 
dams. 

Alewives  are  said,  at  one  time,  to  have  run  up  the  river  in  abundance,  but 
since  then  the  numbers  have  greatly  diminished.  Many  young  ones,  however,  were 
seen  coming  down  this  season.  Pickerel  up  to  3  pounds  in  weight  are  reported  to  be 
common. 

A  small  brook  enters  at  Pembroke,  in  which  trout  are  said  to  be  caught,  as  well 
as  in  the  brackish  water  at  its  mouth.  On  October  6  several  hauls  of  the  25-foot 
seine  were  made  in  the  river  for  about  IJ  miles  above  the  second  dam.  The  common 
water  plants,  such  as  cat-tails,  lily  pads,  pickerel  weed,  etc.,  were  abundant,  though 
dead  at  this  time.  Spiders,  water  bugs,  insect  larvae,  and  snails  were  exceedingly 
numerous  among  the  grass  and  weeds. 

The  temperature  of  the  water  was  62*5o  F. 

The  fish  taken  were  Notemigoniis  chrysoleucm,  very  common;  Lucius  reticulatusy 
common;  Lepomis  gibbosusj  common;  Perca  flavescens,  common. 

The  abundant  fresh- water  plants,  muddy  bottoms,  coves,  and  lagoons  supplied 
with  pickerel  weed  and  water  lilies,  afford  an  ideal  home  for  pickerel. 

Boyden  and  Pennamaquan  lakes  also  seem  more  suited,  in  their  general  charac- 
teristics, to  such  fishes  as  pickerel,  chubs,  suckers,  and  hornpouts,  than  to  trout^ 
salmon,  or  other  species  of  like  habits. 

Lint  of  Fishes  obtained  in  Boyden  Lake  and  Pennamaquan  Lake  and  River, 


Ameiurus  nebuloaua  (Le  Sueur).     "Hornpout." 
Cato8tomu8  teres  (Mitchill).     *' Sucker." 
Notropis  megalops  (Rafiuesque).     *^  Red-iinued 

Minnow." 
Semotilus  bullaris  (Rafinesque).     ^*  Chub.'' 
Xotemigonus chrysoleucus  (MitchiU).    *'  Shiner." 
Clupea  (estivalisMitchil].     *^Alewife."  * 
Osmerus  mordax  (MitchiU).     **  Smelt." 


Fundulua    diaphanua   (Le   Sueur).     "Fresh-water 

Minnow." 
Lucius  reticulatua  (he  ^ueiir).     *' Pickerel. f 
Anyuilla  chrysypa  Rafinesque.     **  Eel." 
Lepomis  yibbosus  (Linnieus).     ''Suntish." 
Micropter us  dolomiea  hacepl'de.    'Milai'k  Bass." 
Perca  flavescens  (Mitchill).     "  Yellow  Perch." 


*  The  specimens  appear  to  be  the  young  of  Clupea  wstivalis,  agreeing  witli  this  species  in  the  black 
peritoneum.  In  the  somewhat  larger  eye  and  slightly  higher  dorsal  fin,  they  diflfer,  however,  from 
the  usual  aspect  of  C.  ceativalis  and  approach  Clupea  pseudohareng us. 
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MEDDYBEMPS  LAKE  AND  DENNYS  RIVER. 

MEDDYBEMPS   LAKE. 

On  October  8,  with  the  object  of  niakiu*;:  au  exauiiiiatiou  of  Denuys  Eiver,  we 
went,  with  a  <;:uide  and  canoe,  to  Meddybemps,  where  some  fishing  was  done  in  Meddy- 
bemps  Lake,  but  with  little  success.  This  lake  is  abou  t  12  miles  long  and  5  or  C  mile« 
wide,  of  irregular  sha|>e,  and  contains  several  small.  w(K>ded  islands  and  one  of  fairly 
large  size.  It  has  an  area  of  about  20,(XK>  acres.  For  the  most  part,  so  far  as  we  could 
determine^,  the  shores  and  bottom  are  rocky,  compose<l  of  large  and  small  bowlders, 
with  some  granite  ledges  along  the  shore.  At  the  lower  end  the  lake  was  shallow, 
but  our  visit  was  made  during  the  low-water  season,  marks  on  the  rocks  indicating 
that  at  certain  times  the  depth  becomes  4  or  5  feet  greater.  The  water  is  cool  and 
fairly  clear,  and  in  our  judgment  would  aflbrd  an  admirable  place  for  salmon,  trout, 
or  togue,  were  not  black  bass  and  pickerel  common  in  the  lake,  there  being,  however, 
fewer  pickerel  than  black  bass.  The  other  lishes  said  to  inhabit  the  lake  are  white 
perch  (Morone  an^ricatia)^  yellow  perch,  eels,  smelts,  alewives,  chubs,  and  suckers. 

At  the  outlet  of  the  lake  is  a  dam  about  20  feet  long.  The  gate,  about  G  feet  wide, 
was  closed,  but  is  open,  we  wei-e  told,  most  of  the  season.  A  fishway  exists  at  one 
end  of  the  dam,  but  no  water  was  flowing  through  it  at  this  time.  A  few  rods  below 
is  a  bridge,  with  an  aperture  of  about  20  feet,  the  latter  bemg  obstructed  by  a  closely 
made  slat  fence,  having  a  narrow  gate  opening  into  a  short  sluiceway,  which  extends 
into  a  box  about  7  feet  long  by  3  feet  wide,  provided  with  a  wire- netting  end  and 
bi^ttom.  This  contrivance  was  used  for  catching  eels,  which  are  said  to  pursue  the 
young  alewives  in  great  numbers  as  they  move  down  from  the  Jake  into  the  river. 
About  two  dozen  eels  were  in  the  trap  at  the  time  of  our  visit.  At  the  end  of  a  stone 
dam  or  wall,  between  the  bridge  and  the  other  dam,  stands  an  old  mill,  under  which  is 
another  fishway  into  the  lake.  Above  this  is  a  broad,  shallow,  muddy  pool  in  which 
the  seine  was  hauled,  but  without  securing  any  fish. 

Several  hauls  were  made  along  the  west  shore  of  the  lake,  with  little  success,  as 
few  suitable  localities  for  seining  could  be  found.  About  2  miles  from  the  dam,  in  a 
shallow  jilace,  with  muddy  bottom,  containing  rushes  and  lily  pads,  two  pickerel  were 
taken,  together  with  some  moUusks  (PJ<inorbis)  and  insects. 

DENNYS   En^EB. 

Dennys  River,  just  below  the  dams  and  bridge,  is  about  25  feet  wide,  rocky,  grav- 
elly, and  sandy,  and  contains  many  old  water-logged  slabs.  Nine  chubs,  4  to  11  inches 
long,  were  taken  here.  This  river  flows  for  about  20  miles  from  Meddybemps  Lake  to 
the  village  of  Dennysville,  through  meadow  land  and  low  hills  wooded  with  maple, 
low  birches,  etc.,  together  with  occasional  tracts  of  spruce,  fir,  pine,  and  hardwood 
growths.  Over  a  great  extent  the  country  bears  evidences  of  the  destruction  of  its 
foi*est  by  fire  or  other  agency.  For  about  G  miles  it  is  dead  water,  containing  luxuriant 
growths  of  algai,  water  grasses,  weeds,  water  lilies,  cat-tails,  and  many  other  fresh- 
water plants.  Some  places  are  very  deep :  others  shallow.  The  bottom  consists  of 
mud  and  sand.  Seining  was  nearly  impossible  on  account  of  grass,  weeds,  and  snags. 
Old  sunken  slabs  were  found  for  over  a  mile  below  the  mill.  About  IJ  miles  l)elow 
the  lake  a  bank  of  sawdust,  overgrown  with  flags  and  rushes,  occurs  on  an  outward 
curve  of  the  river  bank.    Pickerel  were  seen  here.    At  every  place  along  this  tract 


48  BULLETIN   OF    THE    UNITED    STATES    FISH    COMMISSION. 

of  dead  water,  wbere  it  was  i>racticable  to  use  the  seine,  liaiiLs  were  made.  Pickerel, 
measuring  fiouj  C  to  l«i  iucbes  long,  were  common.  The  young  ones  were  frequently 
observed  rising:  to  insects  and  leaves  which  had  fallen  into  the  water.  One  dead  chub 
was  taken.  About  4  miles  lielow  Meddybemi>s  the  river  is  about  30  yards  wide,  the 
tem|>erature  of  the  water  bein^r  5.>..j-  F.  on  October  9. 

At  the  first  quick  water,  about  G  miles  below  Meddybemps,  a  school  of  young 
alewives  was  s«.-eij,  but  none  were  secured.  From  this  place  fre(|uent  rips  and  rapids 
occur  in  the  river  alon;j:  the  i-emainder  of  its  course.  They  are  from  a  few  yards  to  a 
mile  in  \eu*^th.  with  interveninjj  reaches  of  quiet  water  in  which  water  jdants  grow 
profusely.  Trout  are  said  to  be  common  in  all  these  rips.  Frequent  unsuccessful 
trials  were  made  with  hook  and  lin?,  using  minnows  and  worms  as  bait.  The  seine 
also  was  use<l  in  suitable  places,  but  with  no  success  until  about  12  miles  below  Meddy- 
bemps.  The  last  G  miles  were,  for  the  most  part,  unsuitable,  the  water  being  deep, 
with  abrupt  banks  or  very  swift  currents.  On  October  10,  about  6  miles  above  Dennys- 
ville  by  river,  a  few  young  p>ickerel  were  obtained  from  among  weeds  and  lily  pads, 
where  the  bottom  was  boggy,  and  young  chubs  and  red-finned  minnows  were  taken 
on  clay  bottom  with  short  grass  and  shallow  water.  Clark  Rips  are  hK*ated  about  5J 
miles  above  Dennys\ille,  at  the  f(X)t  of  a  long  stretch  of  smooth,  deep  water.  Over 
these  rips  the  water  flows  with  considerable  force,  forming  deei>  pools  and  eddies  with 
gravelly  bottoms  behind  large  bowlders.  In  one  of  these  eddies  we  succeeded  with 
some  difficulty  in  making  a  haul  of  the  seine.  Three  specimens  of  trout  were 
obtained,  two  of  which  were  females  about  10  inches  long,  with  well-advanced  but  still 
immature  ovaries;  the  other  was  about  6  inches  long.  The  stomach  of  one  contained 
a  young  alewife;  the  other  caddis  worms.  Two  young  chubs  were  taken.  The  tem- 
perature of  the  water  here  was  50^  F. 

xVbout  a  mile  below  Clark  Rips,  on  Starters  Rips,  fine  gravelly  bottom,  1  young 
salmon,  4  inches  long,  and  1  red-finned  minnow  were  obtained.  At  the  entrance  of  a 
narrow  arm  of  the  river,which  makes  oft'a  short  distance  below  this  place  and  rejoins 
the  river  somewhat  farther  down,  there  is  a  deep  i)ool,  with  muddy  bottom,  lily  pads, 
and  boggy  shore,  from  which  numerous  specimens  of  suckers,  red- finned  minnows, 
chubs,  and  a  few  young  alewives,  2^  to  2J  inches  long,  were  taken.  Near  the  lower  eiid 
of  Starters  Rips,  in  a  pool  of  a  rivulet  branching  from  the  main  channel  through  a 
gravel  bed  left  dry  by  the  low  water  of  this  season,  we  took  many  specimens  of  suck- 
ers, red-finned  minnows,  black-nosed  dace,  and  chubs.  At  the  foot  of  Starters  Rips, 
in  about  2i  feet  of  swift  water,  fine  gravel  bottom,  1  gravid  female  trout,  about  13 
inches  long,  and  1  young  chub  were  caught,  the  former  being  liberated  at  once. 

About  2  miles  above  Dennysville,  in  a  small  cove  full  of  water  idants,  5  pickerel, 
4  to  12  inches  long,  were  obtained,  together  with  larval  insects,  water  bugs,  snails, 
etc.  The  temperature  of  the  water  was  found  to  be  54.5o  F.  Just  below  here  a  jam 
of  logs,  about  200  yards  long,  was  encountered,  preventing  farther  progress  in  the 
oanoe.  Below  this  there  were  short  rips  and  another  small  jam  of  logs.  The  rest  of 
the  river  is  comparatively  smooth,  with  occasional  bowlders  in  shallow  water,  until 
it  reaches  the  millpond.  Below  the  mill  the  w^ater  again  becomes  rapid,  and  this  char- 
acter obtains  down  to  the  salt  water  at  Dennysville.  The  pond  is  about  a  half  mile 
long  and  from  75  to  400  yards  in  width.  We  were  informed  that  pickerel,  hornpouts, 
*'roach"  or  "hogbacks''  {Lepomia  gibhoaua),  and  eels  occur  there.  Large  eels  are  said 
at  times  to  be  abundant  in  the  river,  following  the  young  alewives  down. 
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The  upper  6  miles  of  Dennys  Kiver  seems  to  be  particularly  adapted  to  pickerel; 
the  remainder  of  the  river  is  said  to  be,  aud  ought  to  be,  a  fine  trout  stream.  The 
gravel  bottoms  afford  excellent  spawning-grounds  for  both  salmon  and  trout.  Starters 
Kips  are  reputed  to  be  the  favorite  spawning-ground  of  salmon.  Alewives  find  their 
proper  spawning-ground  in  the  lake,  and  perhaps  in  the  upper  part  of  the  river.  The 
rips  and  rai)ids  are  always  the  favorite  haunts  of  trout  in  the  spring  and  summer,  and 
they  often  congregate  at  the  mouths  of  spring  brooks,  where  insects  and  other  trout 
food  are  likely  to  be  washed  in. 

Fish  have  access  to  the  river  from  below  and  from  the  lake.  Pickerel  are  fcmnd 
along  the  entire  length  of  the  stream ;  they  were  probably  introduced  into  the  lake  as 
well  as  into  the  mill  pond  at  Dennysville.  How  much  havoc  they  may  have  wrought 
among  the  trout  and  smaller  fishes  is  hard  to  say,  but  the  trout  are  still  plentiful,  and 
in  certain  localities  there  seems  to  be  no  dearth  of  smaller  and  less  important  fishes. 
I'he  rei)orted  decrease  of  pickerel  in  Meddybemps  Lake  may  possibly  be  due  to  the 
presence  of  black  bass. 

At  Dennysville  Mr.  Benjamin  Lincoln,  a  prominent  resident,  gave  us  some  inter- 
esting and  instructive  information  regarding  the  fishes  of  the  locality.  He  said  that, 
in  the  early  history  of  the  town,  salmon  were  plentiful  in  the  river,  but  were  smaller 
and  of  diflterent  shape  than  at  present,  having  more  of  a  "mackerel  shape,"  and  not 
going  beyond  12  pounds  in  weight.  In  1845  a  water  mill  was  built  a  mile  above  the 
present  one.  No  fishway  was  placed  in  the  dam,  so  that  the  migration  of  salmon, 
shad,  and  alewives  up  the  river  was  interrupted,  and  these  species  were  unable  to 
reach  their  spawning-grounds.  Shad  were  once  abundant  in  the  Machias,  Pembroke, 
and  Dennys  rivers,  but  at  present  only  an  occasional  one  is  observed  in  any  of  those 
streams.  A  single  specimen  was  taken  at  Dennysville  this  season.  Alewives  as  well 
as  salmon,  however,  are  now  increasing  in  abundance.  In  1858  the  above-mentioned 
mill  and  dam  were  destroyed  by  fire,  and  the  passage  of  fish  again  made  i)Ossible. 
Salmon  and  alewives  resumed  their  migrations  to  some  extent,  with  a  little  increase 
from  year  to  year.  The  lower  mill,  built  by  Mr.  Lincoln's  grandfather,  caused  no 
obstruction  in  the  river,  as  at  one  end  of  the  dam  a  good  natural  fishway  was  left, 
and  it  still  exists,  somewhat  improved. 

In  1874  Mr.  Lincoln  began  thei)lanting  of  young  salmon  in  the  river,  a  work  which 
he  continued  every  season  until  1800,  obtaining  his  supplies  of  eggs  from  the  State  or 
U.  S.  Fish  Commission  and  hatching  them  at  his  own  expense.  At  the  latter  date, 
however,  he  discontinued  this  commendable  undertaking,  the  indefatigable  poaching 
carried  on  by  some  of  the  residents  along  the  stream  tending  to  defeat  his  efforts. 
Mr.  Lincoln  estimates  that  about  250,000  young  salmon  have  been  deposited  in  the 
river.  The  old  run  of  '* mackerel-shaped"  salmon  has  disappeared  and  larger  and 
proiH>rtionately  deeper  fish  (''true  Penobscot  salmon"),  attaining  as  great  a  weight  as 
33  pounds,  have  taken  their  i)lace.    The  quantity  of  fish  has  also  greatly  increased. 

According  to  Mr.  Lincoln  there  are  two  runs  of  salmon  in  Dennys  Kiver  every  sea- 
son, one  from  May  15  to  July  30,  or  tnereabouts,  and  the  other  from  October  1  until 
November.  Api)arently  only  a  few  males  are  found  with  the  summer  run.  The 
spawning  season  is  in  November,  and  hooked-nosed  individuals  are  found  only  at 
that  time. 

J.  C.  B.  16U i 
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Salmon  have  been  seen  spawning  a  short  distance  np  the  river  from  Denuysville 
and  thence  all  along  in  snitable  phices  to  above  Starters  Rips.  It  is  Mr.  Lincoln's 
opinion  that  the  destrnction  of  the  forest  by  the  Saxeby  gale,  on  September  4,  1869, 
and  snbsetpiently  by  tire,  has  been  injurious  to  the  welfare  of  the  salmon,  as  the 
stream  is  now  less  protected  from  cold  and  in  some  places  it  freezes  to  the  bottom, 
killing  eggs  and  young. 

Alewives  have  again  become  abundant,  but  the  ''bluebacks,'' which  were  deeper, 
proportionately  shorter,  and  fatter  ftsh,  and  once  common,  are  no  longer  found.  Ale- 
wives  run  upstream  during  May  and  June  and  after  a  few  months  the  young,  about 
2  inches  long,  are  seen  coming  down  in  abundance.  They  continue  to  descend  until 
late  in  the  season,  after  the  ice  has  formed.  Some  do  not  get  down  until  spring,  when 
they  are  about  5  or  0  inches  long.    This  species  spawns  in  the  dead  water. 

On  the  morning  of  October  7  Mr.  Lincoln  opened  the  gate  in  the  fishway  at  his 
milldam  in  Dennysville.  Thousamls  of  young  alewives  were  seen  passing  down  tail 
first  until  they  reached  the  turbulent  water  below,  where  they  were  tossed  about  until 
they  found  quiet  water  in  the  eddies  and  pools  among  the  rocks.  Several  specimens 
were  caught  in  our  hands  and  were  identified  as  Clupea  (estivalis. 

At  the  time  the  old  upper  mill  was  in  existence  the  proprietor,  being  told  that 
pickerel  were  tine  edible  and  gamy  tish,  introduced  some  into  his  mill  pond.  They 
multiplied  greatly,  practically  exterminating  most  of  the  other  species,  leaving  only 
** roach"  and  hornpouts.*  Mr.  Lincoln  thought  that  the  pickerel  were  brought  from 
Massa<*husetts.    They  are  now  held  in  ill  repute. 

Cathance  Lake  is  about  2  miles  long  and  IJ  miles  wide,  situated  about  8  miles 
northwest  of  Dennysville,  on  the  boundary  line  of  Charlotte  and  Cooper  townships. 
It  is  a  det^p,  clear,  cool  body  of  water,  containing  an  abundance  of  brook  trout  ranging 
in  size  up  to  as  high  as  4  pounds.  Landlocked  salmon  are  also  common,  having 
been  introduced  there  some  years  ago.  They  do  not  attain  a  greater  weight  than  5 
pounds. 

The  Cathance  River  takes  its  rise  in  this  lake  and  joins  Dennys  River  about  IJ 
miles  above  Dennysville.  It  is  a  rocky  stream,  smaller  and  more  turbulent  than 
Dennys  River.    Brook  trout  are  abundant,  especially  at  its  upi)er  course. 

List  of  Fishes  obtained  in  Meddybemps  Lake  and  Dennys  River. 

Catosiomus  teres  (MitchiW),     **  Sucker."  Satmo  salar  Lmuvens.     *^  Salmon." 

Xo^-o/>i«me2;a/oj>^  (^ Rati nesq lie).    *'Red-tinnedMin-  Satcelinus   fontinalis    (Mitchill).      Trout,    Brook 

now.'^  Trout,  Speckled  'lYout. 

Khinichthys    atronasM   (Mitchill).      "Black-nosed  LMcins  retietdatus  {Le  Saenr).     ''Pickerel." 

Dace.''  Perca  JiatesceHs    (MitchiU).     "Perch,"  "  Yelloir 

Semotifns  hnUaris  (Ratluestiuo).    **Cliub.-'  Perch." 
Cinpea  mtiralis  Mit<!hill.     "Alewife." 

•  Many  small  Cyprinidtv  were  observed  by  us  among  the  logs  at  the  lower  end  of  the  pond.    The 
** roach"  was  ;iscertained  to  be  Lepomis  gibtfosus. 
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THE  WESTERN  GRAND  LAKE  SYSTEM. 

The  Western  Grand  Lake  System  is  the  source  of  the  West  Branch  of  the  St.  Croix 
or  Schoodic  liiver.  This  system  of  rivers  and  hikes  is  about  50  miles  long,  through 
the  Schooilic  River,  Leweys,  Long,  Big,  Grand,  Pocompus,  and  Syshidobsis  lakes, 
with  their  connecting  streams  and  thoroughfares;  with  a  few  short  portages  an  almost 
continuous  canoe  passage  can  be  made  from  Princeton,  at  the  foot  of  Leweys  Lake, 
to  Passadumkeag,  on  the  Penobscot  liiver,  a  distance  of  over  85  miles. 

Grand  Lake,  the  largest  of  the  chain,  is  about  12  miles  long  and  in  the  widest  place 
(i  miles  broad.  At  its  western  end  it  receives,  through  "The  Thoroughfare,"  the  water 
of  five  or  six  small  lakes  lying  to  the  northward,  in  the  towns  of  Carroll  and  Kossuth, 
and  in  townships  5  and  6.  Other  connecting  lakes  are  Pocompus,  Sysladobsissis, 
Sysladobsis  at  the  west,  and  Wabawsoos  at  the  southwest.  These  tributary  waters 
are  said  to  be  similar  in  their  main  characteristics  to  Grand  Lake.  Sysladobsis  is  the 
largest,  being  somewhat  over  15  miles  long,  but  it  is  narrow.  It  contains  landlocked 
salmon  and  togue,  but  neither  is  at  all  abundant.  Other  fishes,  such  as  suckers, 
chubs,  pickerel,  white  perch,  etc.,  are  also  present. 

Grand  Lake  is  deep  in  some  places,  having  a  depth  of  fully  20  fathoms,  and  its 
waters  are  clear  and  cool.  The  bottom  and  shores  are  composed  of  various-sized 
bowlders;  there  is  little  sand  or  grass,  or  in  fact  any  character  of  bottom  attractive  to 
pickerel  or  other  fish  loving  sluggish  water.  Landlocked  salmon  are  plentiful,  the 
adults  ranging  in  weight  from  1 J  to  5  pounds.  Togue  {Salvelinus  7iamaycmh)  reaching 
a  weight  of  30  pounds  are  common.  Brook  trout  up  to  2  pounds  are  abundant  in  the 
lakes,  while  the  small  tributary  streams  and  brooks  are  well  supplied  with  smaller 
individuals.  A  species  of  whitefish  (Goregonus  labradoricm)^  which  is  caught  in  gill 
nets  after  November  1 ,  appears  in  "The  Thoroughfare"  at  that  season  to  spawn.  This 
thoroughfare,  situated  at  the  head  of  Grand  Lake,  is  about  the  only  place  where  this 
fish  is  caught  in  quantities.    None  was  obtained  by  us. 

Grand  Lake  Stream  is  a  rapid,  rocky  stream,  with  numerous  gravelly  pools.  It 
is  about  2J  miles  long,  and  connects  Grand  Lake  with  Big  Lake.  Over  most  of  its 
course  the  current  is  quite  swift  and  two  considerable  rapids  exist;  one  (called  Great 
Falls)  is  about  a  half  mile,  the  other  (Little  Falls)  about  2  miles  below  the  dam  at 
Grand  Lake.  The  remaining  distance  of  half  a  mile  has  a  smooth  gravel  bottom, 
which  might  aftbrd  spawning  beds  for  such  fish  as  resort  to  that  character  of  ground^ 
but  it  is  said  few  landlocked  salmon  are  ever  seen  there.  Just  below  the  dam,  at 
the  foot  of  Grand  Lake,  is  a  deep  pool  with  gravel  bottom,  and  from  this  extend 
shallow  rips,  gradually  deepening  until  they  reach  the  swift  current  below.  At  the 
side  of  the  rips  are  eddies  and  pools  with  sand  and  silt  bottoms.  Many  landlocked 
salmon  were  seen  spawning  in  the  pool  and  beneath  the  bridge  a  short  distance  below. 
A  canal,  which  serves  as  a  sluiceway  to  the  tannery,  where  landlocked  salmon  are 
also  said  to  spawn,  connects  the  lake  with  the  stream.  A  few  landlocked  salmon 
were  seen  in  the  tannery  end  of  the  canal.  On  the  rips  and  in  the  eddies  young 
landlocked  salmon,  from  3  to  5  or  6  inches  long,  were  very  common. 

The  following  fishes  were  taken  with  the  seine»in  the  above  places  on  October  19: 

Cato8tomu8  teres.    Young;  very  common.     |  Rhinichihys  atronaaua.    Common. 
Noiropis  megalops.    Abundant.  i  Semotilus  buUaria,    Young;  common. 
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OHmerus  mordax^  young  or  very  small  trausluceut  specimens,  said  to  attain  no 
larger  size  liere,  were  common.  In  the  lake,  where  they  are  abundant,  landlocked 
salmon  and  togue  feed  upon  tliem  extensively.  Salmo  salar  sebagOj  young,  3  to  5 
inches  long,  were  taken  with  the  other  fishes;  one  mature  male,  weighing  5  pounds, 
and  one  8  inches  long,  were  jigged  below  the  bridge.  Fnndulus  diaphanus  were  abun- 
dant. A  few  young  pickerel  [Lucius  reticulatus)  were  taken  in  a  small  pool  at  the 
mouth  of  a  rivulet  which  enters  the  stream  near  the  rips;  Semotilus,  Rhinichthys,  and 
young  landlocked  salmon  were  present  with  them.  An  occasional  sea  salmon  (Salmo 
salar)  has  been  taken  in  Grand  Lake  Stream.  Mr.  Rose,  a  resident  of  that  place,  has 
a  drawing  of  one  which  weighed  9^  pounds,  caught  a  few  years  ago. 

There  is  a  tannery,  with  a  small  sawmill  adjacent,  on  the  bank  of  Grand  Lake 
Stream,  just  below  the  foot  of  Grand  Lake.  We  were  told  that  no  refuse  is  now  thrown 
into  the  stream  from  either  of  these  establishments,  although  such  was  the  case 
formerly.  This  statement  is  probably  not  entirely  correct.  Sawdust  and  tan  bark 
were  observed  in  some  places  along  the  river,  and  a  large  delta  which  was  formed  in 
Big  Lake  at  the  mouth  of  Grand  Lake  Stream  was  composed  of  the  latter  material. 

On  October  20,  just  above  Little  Falls,  in  a  quiet  place  by  the  side  of  the  rapids, 
where  the  bottom  was  composed  of  sand  and  sawdust,  in  several  hauls  of  the  seine 
made  at  short  intervals,  the  following  fishes  were  taken : 


Catostomus  teres.    Two  to  3  iuchea  long ;  abuudant. 
Notropis  megalops.    Two  inches  long;  common. 
Rhinichihys  atronasus.     Common. 
Semotilus  buUaris,    A  few  small  specimens. 
Lucius  reticulatus.     Small ;  common. 


Osnierus  mordax.    A  few  small  specimens  like  those 

taken  in  the  stream  above. 
Fundulus  diaphanus.     Few. 
Pygosteus  pungitius,     '^Pinfish;"  few. 


Many  landlocked  salmon  were  seen  in  deeper  water,  and  one  young  example, 
about  4  inches  long,  was  caught.    Some  insect  larvae  were  taken  with  the  fishes. 

Gardiner  Brook,  flowing  into  Big  Lake  near  the  mouth  of  Grand  Lake  Stream, 
contains  many  small  trout.  Two  were  obtained  about  half  a  mile  above  the  lake,  a 
male  4  inches  long  and  a  female  6  inches  long,  both  ripe  and  emitting  spawn  and  milt. 

Big  Lake  differs  somewhat  in  character  from  Grand  Lake,  being  shorter,  nar- 
rower, and  shallower,  having  a  maximum  depth  of  about  GO  ieet.  The  shores  and 
bottom  are  rocky  to  a  great  extent,  but  the  bowlders  seem  smaller  than  at  Grand  Lake. 
More  weedy,  muddy,  and  sandy  places  occur,  especially  about  some  of  the  islands 
which  exist  in  both  Grand  and  Big  lakes.  The  water  of  Big  Lake,  as  well  as  of  the 
remainder  of  the  chain  below,  is  turbid  and  of  a  reddish  hue.  Hornpouts,  suckers, 
minnows,  chubs,  smelts,  white  perch,  etc.,  are  said  to  abound.  White  perch  are  often 
seen  in  schools  at  the  surface,  pursuing  smelts.  Long  and  Leweys  lakes  are  smaller 
and  more  weedy  and  muddy  than  Big  Lake,  but  contain  about  the  same  kinds  of  fish. 

On  October  18,  about  half  a  mile  above  the  mouth  of  Grand  Lake  Stream,  in 
shallow  water,  a  few  young  chubs  (Semotilus  buUaris)  were  taken.  On  October  20 
several  hauls  of  the  seine  were  made  on  an  island  at  the  upper  end  of  Big  Lake,  on  a 
small  sandy  beach  overgrown  with  rushes.  One  perch  (Perea  fiavesceus)  and  some 
gastropods  and  fresh-water  mussels  were  obtained.  Again,  on  Stone  Island,  at  the 
lower  end  of  the  lake,  on  sandy  and  gravelly  bottom,  one  young  Fundulus  diaphanus 
w^as  obtained.  Fresh-water  mussels  were  abundant.  The  temperature  of  the  water 
at  this  place  was  51-5o  F.  Just  below  the  narrows  in  Big  Lake  one  young  sunfish 
( Lepomis  gibbosus)  and  a  few  tadpoles  were  taken. 
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Huntley  Brook  is  10  or  12  miles  long;  it  rises  in  Waite  plantation  and  flows 
south  into  Leweys  Lake.  At  the  month  it  is  about  50  feet  wide  and  not  very  deep.  The 
bottom  is  covered  with  a  deep  sediment  of  decayed  wood.  The  shores  are  boggy,  with 
small  floating  islands.  This  spot,  we  were  told,  is  a  favorite  fishing-place  in  the 
the  proper  season  for  white  perch  and  chubs.  Trout  are  said  to  be  plentiful  and  of 
large  size  well  up  the  brook,  being  first  caught  about  4  miles  from  the  mouth.  At  the 
mouth  of  the  stream,  on  October  17,  young  golden  shiners  (Notemigonus  chrysolextcua) 
were  seined  in  large  numbers;  chubs  (SemotUus  buUaris)  of  small  size  and  sunfish 
(Lepomis  gibbosm)  were  abundant.  A  few  yellow  perch  (Perea  flavescens)  were  also 
taken. 

List  of  Fishes  taken  in  the  Westei'n  Grand  Lake  System. 

Caiostomus  teres  (Mitch'iU).    **  Sucker."  |  Salvelinus  fontinalis  (WitchiU).    "  Trout,"  *' Brook 

^otrojns  megalops{Rabfinesque).    '^Red-fiunedMiu-  |      Trout." 

Fundulns    dlaphanus    (Le   Sueur).    *' Fresh- water 

Minnow." 
Lucius relicniatus  (Le  Sueur).    '*  Pickerel." 
AnguilJa  chrysypa  Ratinesque.     ^'Eel." 
Pygosteus  pungitius{hmuienQ).    "Pinfisb." 
Lepomis  gibbosus  (LinujiMis).     '*  Sunfish." 
Perca  Jtavescens  (MitchiU).     ^'  Yellow  Perch." 


now." 


Bhinichthys    aironasus    (Mitchill).     **  Black-nosed 

Dace." 
Semotilus  hullaris  (Rafinesqiie).    "  Chub." 
Notemigonus  chrysoleucus  (Mitchill).    "  Shiner." 
Osmerus  mordax  (Mitchill).     **  Smelt." 
Salmo  salar  sebago  Girard.  **  Landlocked  Salmon," 

'*  Salmon  Trout." 


ST.  CROIX  RIVER. 
WEST   BRANCH   OF   ST.   CROIX   RIVER. 

There  are  a  sawmill  and  a  tannery  at  Princeton,  the  refuse  from  the  former  being 
allowed  to  enter  the  stream.  The  sawdust  chokes  the  river  for  2  or  3  miles  below, 
forming  extensive  banks,  which  in  some  places  reach  above  the  surface  of  the  water. 
At  the  mouth  of  Georges  Brook,  about  a  mile  below  Princeton,  the  sawdust  and  other 
refuse  form  beds  of  considerable  thickness.  The  region  along  the  brook  is  boggy. 
Antong  the  lily  pads,  in  2  or  3  feet  of  water,  several  young  chubs  (Semotilus  buUans)^ 
3  shiners  [Xotemigonus  chrysoleucus)^  and  a  pickerel  {Lucius  reticulatus)  1  foot  long 
were  taken.  The  temperature  of  the  water  at  this  place  was  48-7o  F.  on  October  21. 
At  the  foot  of  Black  Oat  Eips,  half  a  mile  below  (xcorges  Brook,  on  gravelly  bottom 
with  some  water  grass,  we  took  5  perch  (Perca  Jiavescens)  and  1  pickerel  ( Lucius  reticu- 
latus). The  temperature  of  the  water  was  48^  F.  One-half  mile  below  Black  Cap 
Kips  the  bottom  was  soft  with  a  great  deal  of  sawdust  and  river  grass;  several  shiners 
(Notemigonus  chrysoleucus)  and  red  finned  minnows  (Xotropis  mcgalops)  were  obtained. 
About  a  mile  before  reaching  the  mouth  of  Tomah  Stream  we  obtained  a  young  pick- 
erel. The  bottom  here  was  composed  of  sawdust  and  refnse  on  which  water  weeds 
were  growing.    The  temperature  of  the  water  was  48o  F. 

Tomah  Stream  flows  southward  into  Sclioodic  Riv^er,  near  Squirrel  Point,  a  few 
miles  below  Princeton.  The  stream  is  deep,  with  weedy  margins,  dark  reddish  water, 
and  long  bottom  grass,  up  as  far  as  the  "  Roll  Dam,*'  about  2  miles  above  its  mouth. 
There  is  no  fish  way  through  this  dam  and  probably  no  occasion  for  one.  Trout  are 
said  to  be  caught  at  the  dam,  thence  along  the  stream  to  its  source.  We  seined  in 
sev^eral  places  from  the  dam  to  the  mouth  of  the  stream,  obtaining  a  few  young 
hornpouts  ( Ame/wnt*  nebulosus)^  pickerel  (Lucius  reticulatus)  common,  and  a  few  perch 
(Perca  Jiavescens). 
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MAIN    ST.    CROIX   RIVER. 

Oil  October  23  we  seined  in  St.  Croix  River,  about  2  miles  above  Bariug.  The 
bottom  was  composed  of  soft  clay,  silt,  and  ^^eelgrass."  In  several  hauls  in  different 
localities  we  took  Notropis  megalops  (I  specimen),  the  young  of  Semotilus  huUarls 
(numerous  specimens),  a  few  young  Lucius  reticulatusj  7  to  10  inches  long,  and  a  great 
many  water  bugs,  insect  larvie,  PlanorbiSjetG.     Here  the  river  was  full  of  logs. 

About  half  a  mile  below  Baring,  on  the  New  Brunswick  side,  the  river  runs  through 
meadows  in  wiiich  small,  shallow,  muddy  tributary  streams,  or  creeks  are  common. 
The  river  and  creeks  are  filled  with  a  profuse  growth  of  the  long  river  grass.  From 
one  of  these  small  streams  we  obtained  the  young  of  Semotilus  buUaris  (common)  and 
2^otemigonu8  ehrysoleucus  (common),  Lepomis  gibbosus  (1 J  to  3  inches  long,  common), 
Lucius  reticulatus  (12  to  13  inches),  and  a  great  abundance  of  insects  and  larva?. 

Maguerrowock  Stream,  near  Calais,  runs  for  a  long  distance  through  bogs  and 
meadows.  It  rises  in  the  hills  of  Calais  and  flows  north  to  St.  Croix  Eiver.  It  its 
upper  course  trout  are  common.  About  a  quarter  of  a  mile  from  St.  Croix  Eiver, 
among  grass  and  lily  pads,  we  took  Ameiurus  nebulosus  (a  few  about  3  inches  long); 
Xotemifjonus  chrysoleucus  (few,  3  inches  long) ;  Lucius  reticulatus  (few,  young);  Lepomis 
gibbosus  (young,  common,  about  3  inches  long). 


List  of  Fishes  obtained  in  St.  Croix  Eiver  and  its  Tributaries. 


Ameiurus  nebulosus  (Le  Sueur).     ''Hornpout." 

Caiostomus  teres  (MitchiU).     '^  Sucker." 

Notropis  megalops  (Mitchill;.     "Red-finued  Miu- 


now. 


?> 


Semotilus  buVaris  (Rafinesqne).     **Chub." 


Notemigonus  chrysoleucus  (Mitchill).     **  Shiner." 
Lucius  reticulatus  (Le  Sueur).    **  Pickerel." 
Lepomis  gibbosus  (Liunreus).    '^Suntish." 
Perca  Jiavescens     (Mitchill).     ''Yellow  Perch." 


LIST  OF  THE  FRESH-WATER  FISHES  OF  WASHINGTON  COUNTY,  MAINE. 

This  list  includes,  besides  the  fishes  collected  by  us,  all  other  species  known  to 
inhabit  the  region.    Further  investigation  would  undoubtedly  add  to  the  list. 


Ameiurus  nebulosus  (Le  Sueur).     '*  Hornpout." 

Caiostomus  teres  (Mitchill).    '^Sucker." 

Notropis     megalops    (Rafinesque).      **  Red-finned 

Minnow. 
Khinichthys    atronasus    (Mitchill).     ** Black-nosed 

Dace." 
Semotilus  bullaris  (Rafinesque).     "  Chub." 
Notemigonus  chrysoleucus  (Mitchill).    ** Shiner." 
Clupea  pseudoharengus  Wilson.   '^Alewife." 
Clupea  a'stivalis  Mitchill.     **  Ale  wife." 
Clupea  sajyidissima  Vi^i\8oii.     ^^Shad." 
Osmerus  mordax  (Mitchill).     '*  Smelt." 
Coregonus  labradoricus  Richardson.  "VVhitefish." 
Gasterosteus  aculeatus  Linnaeus.     ^*  Thornback." 
Lepomis  gibbosus  {lAan-e^w^).    "  Suufish,"  "Female 

Perch." 
Micropterus  dolomieu  Lac^p^de.     '*  Small-mouthed 

Black  Bass,"  "Bla<k  Bass." 


Perca   flarescens   (Mitchill).     *^  Perch,"     "Yellow 

Perch." 
Morone  americana  (Gmelin).     "  White  Perch." 
Salmo  salar  Linnaeus.    "  Salmon,"  "Sea  Salmon." 
Salmo  salar  sebago  Gii  ard.    "  Landlocked  Salmon," 

"  Salmon  Trout." 
Salvelinus     namaycush      (Walbaum).       "Togue," 

"  Lake  Trout,"  "  Salmon  Trout." 
Salvelinus  fontinalis  (Mitchill).     "Trout,"  "Brook 

Trout,"  "Speckled  Trout." 
Fundulns    heteroclitus     (Linnjcus).      "Salt-water 

Minnow.'' 
Fundulus   diaphanus    (Le  Sueur).     "Fresh- water 

Minnow." 
Luciusreticulatas (he  Sueur.)    "Pickerel." 
Anguilla  chrysypa  Rafinesque.     "Eel." 
Pygosteus  pungilius  (Linnieus).     "Pinfish." 


8.-REP0RT  ON  A  COLLECTION  OF  FISHES  FROM  THE  RIVERS  OF 

CENTRAL  AND  NORTHERN  MEXICO. 


By  albert  J.  WOOLMAN. 


Ill  the  suintner  of  1891  the  writer  was  a  member  of  a  }>arty  which,  under  the 
direction  of  Dr.  J.  T.  Scovell,  of  Terre  Haute,  Ind.,  traversed  the  northeastern  and 
central  parts  of  Mexico  for  the  purpose  of  making  certain  studies  of  Mount  Orizaba. 
With  the  assistance  of  Mr.  Ulysses  O.  Cox,  of  Mankato,  Minn.,  collections  of  fishes 
were  made  in  the  mountain  streams  at  intervals  between  Ei  Paso,  Tex.,  and  Orizaba, 
Mexico.  A  list  of  the  species  obtained  and  notes  on  the  same  are  giv^en  in  the 
present  paper. 

In  mountainous  regions  the  number  of  species  of  fishes  is  small,  and  this  is 
especially  true  in  3Iexico,  where  the  streams  are  short,  their  basins  isolated,  and  the 
volume  of  water  varying  greatly  from  one  season  to  another.  The  present  collection 
contains  twenty-four  species  of  fishes,  and,  although  small,  it  is  of  unusual  interest, 
as  six  of  the  species  obtained  and  one  genus  were  new  to  science.  As  the  entire  col- 
lection was  made  in  the  headwaters  of  the  streams  all  the  forms  obtained  are  strictly 
fresh- water  species. 

Seven  families  are  represented  in  the  collection.  Of  those  taken  south  of  the  Rio 
Grande,  nearly  50  per  cent  are  Cyprinidw  and  30  per  cent  Cyprinodontidce^  while  the 
remaining  20  per  cent  are  divided  among  five  other  families j  the  Percidw  have  two 
representatives  in  the  genus  Etheostoma^  the  only  spiny-rayed  fishes  obtained;  the 
Catostomida'^  Silm'idWj  Characinidw,  and  Atherinidw  are  each  represented  by  a  single 
species. 

A  notable  feature  of  tbe  fishes  of  this  region  is  the  uniformity  in  the  teeth  of  the 
Cyprinidce^  tlie  dental  formula  in  almost  every  case  being  0,  4-4,  0.  The  scales  of 
Mexican  species  are,  as  a  rule,  smaller  than  those  of  the  related  species  taken  farther 
north.    Variability  and  richness  of  color  are  also  more  pronounced. 

The  writer  is  indebted  to  Dr.  David  S.  Jordan,  president  of  Leland  Stanford 
Junior  University,  and  Dr.  Carl  H.  Eigenmann,  professor  of  geology.  University  of 
Indiana,  for  assistance  and  suggestions  in  the  preparation  of  this  paper.  Duplicate 
specimens  of  the  species  obtained  are  deposited  in  the  U.  S.  National  Museum,  at 
Washington,  D.  C,  in  the  museums  of  Leland  Stanford  Junior  University  and  the 
Indiana  University,  and  in  the  British  Museum,  London,  England. 
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CLASSIFIED  LIST  OF  THE  SPECIES  OBTAINED. 


Order  Nematognathi. 
Family  Silnridjc 

Ictalnrus  punctatus.     Rio  Grande. 
#  Ameinrns  dugesi.     Rio  Lcrma. 

Leptops  olivaris.     Rio  Grande. 
Order  Eventoguathi. 

P^amily  Catostomidje. 

Moxostoma  congestnm.     Rio  Grande. 
Moxostoma  anstrinum.     Rio  Lerma. 
Family  Cyprinid.'e. 

Notropis  lutrensis.     Rio  Concbos. 
Notropis  azteciis.     City  of  Mexico. 
Notropis  ornatns.     Rio  Concbos. 
Notropis  cbibuahua.     Rio  Concbos. 
Notropis  orca.     Rio  Grande. 
Lenciscus  nigrescens.     Rio  Concbos. 
Campostoma  ornatum.     Rio    Lerma; 

Rio  Concbos. 
Couesins  adustus.     Rio  Concbos. 
Hybopsis  altus.     Rio  Lerma. 
Hybopsis  {estivalis.     Rio  Grande. 
Pimepbales  promelas  confertns.     Rio 

Concbos. 
Algansea  dugesi.     Rio  Lerma. 


Order  Eventognatbi — Continued. 
Family  Cyprinid:e — Continued. ' 

Evarra  eigenmanni.     Canals,  City  of  Mex- 
ico. 
Hybognatbus  melanops.     Rio  Concbos. 
Family  Cbaracinida*. 

Tetragonopterns  argentatus.  Rio  Concbos. 
Order  Haplomi. 

Family  Cyprinodontidte. 

Gambusia  nobilis.     Rio  Concbos. 
Gambusia  in  fans.     Rio  Lerma. 
Pseudoxipbopborus     bimaculatus.      Ori- 
zaba. 
Cyprinodon  eximius.      Rio  Concbos. 
Cyprinodon  elegans.    Rio  Concbos. 
Cbaracodon  variatas.     Rio  Lerma. 
Order  Percesoces. 

Family  Atberinidte. 

Cbirostoma  jordani.     City  of  Mexico  and 
Rio  Lerma. 
Order  Acantbopteri. 
Family  Percidas. 

Etbeostoma  raicropterus.     Rio  Concbos. 
Etbeostoma  australe.     Rio   Concbos. 


^'..5/^ 


r< 


J 


A? 


RIO  GRANDE  AT  EL  PASO  DEL  NORTE. 

The  Rio  Grande  was  examined  above  the  waterworks  at  El  Paso.  At  this  place 
there  is  a  sliallow  ripple,  but  the  bed  of  the  stream  is  so  rocky  that  a  seine  is  handled 
with  difficulty.  Comparatively  few  species  were  taken,  though  the  ripple  was  quite 
thoroughly  seined.    Following  is  a  list  of  the  species  obtained: 

2 /it'^'*'  ^^'  Ictalurus  punctatus  (Rafinesque).    Channel  Cat,  Very  abundant;  twenty  or  more  specimens  taken, 

averaging  10  incbes  in  length. 
2.  Leptops  olivaris  (Raftnesque).    Flathead  or  Mud  Cat.    Not  common ;  only  a  few  specimens  takefTT 
Moxostoma  congestum  (Baird  iSc  Girard).    Abundant. 

4.  Notropis  orca,  sp.  nov.  Teetb  2,  4-4,  2,  strongly  booked/^Head,  4A ;  deptb,  5 ;  eye,  4,  small,  slightly 
shorter  tbau  snout;  D.  i,  7;  A.  i,  8;  scales,  8-^2^4.  Body  plump,  little  compressed,  witb 
broad  back  and  belly ;  dorsal  outline  somewbat  elevated ;  bead  beavy,  snout  blunt,  decurved ; 
moutb  subinferior,  little  oblique,  lower  jaw  sligbtly  included;  maxillary  scarcely  reaching 
vertical  of  pupil;  top  of  bead  unusually  bigb  and  transversely  rounded,  so  tbat  tbe  eye  is 
as  near  to  tbe  lower  as  to  tbe  upper  profile  of  tbe  bead.  Int^^rorbital  space  very  wide  and 
very  convex,  equal  to  tbe  distance  from  tip  of  snout  to  pupil.  Fins  moderate;  origin  of 
dorsal  a  little  nearer  snout  tban  base  of  caudal,  sligbtly  bebind  insertion  of  ventrals;  dorsal 
bigb,  falcate,  its  first  rays  longest,  1^  in  lengtli  of  bead,  its  last  rays  less  tban  balf  Icngtb 
of  first;  anal  not  so  bigb,  its  longest  rays  ih  in  bead  and  about  twice  as  long  as  it«  last  ray; 
margin  concave ;  pectorals  sligbtly  falcate,  almost  reaching  ventrals,  1^  in  bead;  ventrals 
short,  2  in  bead,  not  reaching  vent;  caudal  very  deeply  forked,  tbe  middle  rays  2^  in  longest 
lateral  ones,  wbi9b  are  as  long  as  bead.  Scales  ratber  largo,  thin ;  lateral  lino  somewbat 
decurved.  Color,  in  spirits,  pale;  sides  witb  a  broad 'silvery  band,  as  broad  as  length  of 
snout,  bordered  above  by  a  narrow  plumbeous  line;  back  sparsely  covered  witb  fine  dark 
punctulations,  median  line  of  back  witb  a  faint  plumbeous  band;  top  of  bead  darkisb,  rest 
of  bead  silvery ;  under  parts  pale ;  fins  pale.    Lengtb,  3^  incbes.    Rio  Granule,  at  El  Paso,  Tex. 

5.  Hybopsis  aestivalis  (Girard.)  Typical  example;  tbe  species  was  originally  described  from  tbe 
Rio  Grande  basin. 
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RIO  DE  LOS  CONCHOS  AT  CHIHUAHUA,  MEXICO. 

Tbe  river  bed  of  the  Rio  de  los  Coiiehos,  at  Chiliuabna,  is  more  than  half  a  mile  in 
width,  with  numerous  sand  bars  and  depressions.  It  is,  however,  very  little  more  than 
abed,  owing  to  the  almost  total  lack  of  rainfall  in  this  region  throughout  the  year. 
Hence,  the  water  in  this  large  river  bed  is  reduced  to  a  very  diminutive  stream,  which 
is  brought  from  the  mountains,  10  miles  distant,  by  an  aqueduct,  to  supply  the  city. 
About  a  mile  below  the  city  the  stream  is  dammed,  in  order  to  make  the  water  avail- 
able for  irrigation.  Here  on  one  side  the  bank  is  high  and  rocky,  and  the  water 
entirely  too  deep  for  seining.  The  other  shore  is  composed  of  a  sand  bank  that  slopes 
very  gradually  to  the  deeper  water,  and  is  easily  accessible.  The  bed  of  the  river  is 
covered  with  several  inches  of  mud;  and,  in  the  more  shallow  places,  is  thickly  over- 
grown with  waterweeds  and  other  vegetation.  The  more  quiet  waters  swarm  with 
small  fishes,  which,  for  the  most  part,  belong  to  the  family  Cyprhiidw.  At  the  upper 
end  of  the  pond,  caused  from  damming  the  waters,  is  a  clear,  shallow  ripple,  from  which 
a  number  of  darters  and  two  or  three  species  of  Cyprinodontidce  were  taken.  Tbe  fol- 
lowing species  were  collected  from  this  stream: 

1.  Campostoma  omatum  Girard.  This  was  one  of  the  most  abimdnut  species  in  this  locality.  Tbe 
adults  differ  but  little  in  color  and  general  shape  from  CauipoHioma  anomnlum;  the  sides,  and 
e8pe(;ially  the  caudal  peduncle,  were  marked  with  scattered  dark  spots;  dark  humeral  bar 
present;  orbit  small  and  rounded.  Head  in  length,  4;  depth  in  length,  4-f ;  eye  in  head, 
5+.     Four  specimens  of  an  average  size  measured  as  follows: 


Length. 

Head. 
m  in. 

Depth. 

Eye. 
mm. 

Lateral 
line. 

mm. 

1 

mm.      i 

85 

22  -5    i 

21  f     ' 

4 

73 

80 

20 

20     : 

4— 

7.J 

77 

!        20 

18 

4— 

72 

i        77 

'        20 

20        1 

1 

4— 

72 

2.  Pimephales  promelas  confertus  (Girard).     Two  specimens  taken ;   one  a  very  large  male  with 

very  bright  colors,  black  with  two  broad  light  crossbands;  pectoral  fins  white,  except  the 
black  outer  edge,  which  is  followed  by  a  narrow,  sharply  defined  streak  of  silver.  L}\teral 
line  complete. 

3.  Couesius  adustus  sp.  nov.     Bo<ly  moderately  elevate«l,  compressed;  the  back  a  little  elevated, 

the  anterior  profile  somewhat  convex;  snout  rather  long,  slightly  pointed,  3^  in  head; 
mouth  low,  terminal  oblique,  the  jaws  subequal.  the  maxillary  opposite  the  posterior  nostril ; 
barbel  small,  flattish ;  eye  moderate,  3J  to  4  in  hea<l ;  preorbital  broad ;  interorbital  space 
broad;  scales  small;  those  before  dorsal  and  on  belly  smaller;  lateral  line  decurved.  Dorsal 
inserted  a  little  behind  ventrals,  high  and  pointed ;  lower  fins  short,  the  jiectorals  not  reaching 
ventrals,  the  latter  to  vent.  Olivaceous,  dusky  al)ove,  sides  silvery;  a  narrow  plumbeous 
lateral  baud  <»n«ling  in  the  young  in  a  small  black  caudal  spot,  obsolete  in  the  adult;  fins  all 
plain.  Head,  4^;  depth,  4^;  D.  8;  A.  7.  Scales,  13-58-8,  27  before  dorsal;  teeth,  2,4-4,2. 
Length,  102  mm.  Three  specimens  were  taken  in  the  Kio  de  los  Conchos  at  Chihuahua. 
The  smallest,  65  mm.  long,  is  more  silvery  and  with  the  back  somewhat  arched ;  the  barbel 
proportionally  much  longer  and  the  black  caudal  spot  <listinct.  It  is  probably,  however, 
of  the  same  species  as  the  others. 

4.  Leuciscus  nigrescens  (Girard).     (Tigoma  nigrescena^  Tigoma  pnUhrn,  and  Tigoma  pulcheUa  Girard, 

Proc.  Acad.  Nat.  8ci.  Phila.,  vni,  1856,  207;  Cllnostomua  jmndoi'a  and  Gila  gula  Cope.) 

Hody  elongate;   head  long,  conical;   mouth   large,  terminal,   slightly   oblique;   back 
slightly  arched,  shoulders  heavy;  dorsal  well  behind  ventral;  anterior  part  of  dorsal  mid- 


58 


BULLETIN   OF    THE    UNITED    STATES    FISH    COMMISSION. 


way  between  snout  and  fork  of  caudal ;  ventrals  midway  between  snout  and  base  of  candal; 
lateral  line  decurved,  parallel  with  line  of  belly,  and  followed  about  1  mm.  above  by  a 
narrow  dark  lateral  strip^^  that  ends  in  a  dark  caudal  spot.  Teeth,  1,  4-4,  1  in  cue  specimen 
examined,  but  this  s])ecies  is  said  to  have  a  very  variable  dentition. 


1 

Length. 

i 

Head. 

Depth.    ' 

Eye. 

'   Lateral 
'     line. 

mm. 
68 
«7 
59 

1 

mm . 
20 
19 
17 

i 

mm.      1 
17       ! 

^■^         i 

15     ; 

inm. 
4-5 
4-5 

4+ 

i 

!        65 
1        66 
;        65 

5.  Notropis  omatus  (Girard).  Abundant.  Body  very  deep;  head  short  and  blunt;  month  terminal, 
slightly  oblique;  snout  profusely  tubercled;  scales  much  deeper  than  long,  very  much  as 
in  Aotroj)i8  cornutus;  color  smoky  brown  above,  shading  to  lighter  below  lateral  line; 
body  Avith  a  distinct  lateral  stripe  from  the  upper  posterior  margin  of  the  opercle  to  the 
caudal;  this  is  often  faint  or  even  obliterated  on  the  anterior  part  of  the  body,  but  always 
distinct  on  the  caudal  peduncle.  The  body  is  barred  with  eight  or  ten  dark  vertical  bars 
that  extend  from  near  the  upper  part  of  the  body  to  below  the  lateral  line.  The  fins  are  all 
dusky;  dorsal,  anal,  and  caudal,  each  with  a  dark  bar  near  the  outer  margin;  fins  short; 
the  base  of  the  dorsal  about  one-half  length  of  head ;  longest  rays,  from  snout  to  opercle, 
little  longer  than  the  rays  of  the  anal.  Insertion  of  first  rays  of  dorsal  midway  between 
anterior  orbit  and  base  of  caudal,  slightly  behind  ventrals,  which  are  about  midway 
between  base  of  caudal  and  snout.     The  measurements  of  six  adult  specimens  were: 


Length. 

Heatl. 

1    Depth. 

1 

Lateral 
line. 

1 

Dorsal. 

Anal. 

mm. 

mm. 

mm. 

1 

56 

14-5 

j      20 

'        37 

8 

8 

55 

14-5 

20- 

!        37 

8 

8 

55 

15-5 

1       20- 

i         38 

9 

8 

58 

15  0 

1       21 

1        38 

8 

8 

55 

14-5 

20 

i        37 

8 

8 

59 

15  0 

19+ 

'         38 

1 

8 

8 

€.  Notropis  lutrensis  (Baird  &  Giranl).  Color  (of  males  especially)  very  l>right;  back  light  olive; 
sides  light  blue,  covered  with  white  pigment;  belly  white;  a  dark  or  steel  blue  vertical  bar 
(width  of  eye)  just  back  of  the  opercle;  head  profusely  tubercled,  principally  in  three  longi- 
tudinal rows;  a  few  of  the  females  contained  eggs.     Head  in  bo<ly,  4;  depth  in  body,  3-f . 


ngth.  ^ 

Head. 

D«pth. 

Lateral 
line. 

Dorsal 
rays. 

Anal 
rays. 

jm. 

m  m . 

in  m 

1 

1 

.^3 

13 

18 

1         35 

8 

8 

52 

13 

17 

30 

8 

8 

46 

11-5 

15 

35 

8 

8 

7.  Notropis  chihuahua  Woojnian.     (Amer.  Nat.,  vol.  .\xvi,  200,  March,  1892.) 

Body  elongate,  back  but  slightly  elevated,  rising  gra<lually  from  snout  to  front  of 
dorsal;  head  large;  snout  blunt,  somewhat  decurved;  mouth  medium,  terminal  almost  hori- 
zontal; maxillary  scarcely  reaching  front  of  eye;  eye  large,  nearly  4  in  head,  longer  than 
snout,  but  not  (juite  ecjual  interorbital  space;  anterior  part  of  dorsal  midway  between  snout 
and  caudal ;  scales  deeper  than  long,  not  crowded  anteriorly ;  lateral  line  almost  straight, 
and  complete.  Color  light-olive  or  brown  above;  edges  of  scales  above  the  lateral  line 
si>rinkled  with  irregularly  jdaced,  small,  dark-brown  dots;  vertebral  line  present,  but  not 
conspicuous;  sides  of  body  with  a  plumbeous  lateral  stripe  of  about  the  width  of  the  eye; 
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this  lateral  stripe  can  be  traced  through  the  eye  and  around  the  snout;  the  upper  lip  thickly 
sprinkled  with  minute  dark  dots,  which,  however,  do  not  touch  the  lower  lip;  the  lateral 
stripe  terminates  in  an  irregular  spot  at  the  base  of  the  caudal;  sides  below  the  lateral  line 
silvery ;  belly  plain  white.  The  tins  are  all  plain  except  the  dorsal  and  caudal,  which  are 
dusky,  but  without  distinct  markings;  teeth,  0,  4-4,  0;  grinding  surfaces  present,  but  small; 
ends  of  teeth  hooked.  Head  in  length  of  bodj'  nearly  4 ;  depth,  4. 
Following  are  measurements  of  a  few  adult  specimens. 


Leu^th.       lli*ad.        Depth. 


Kve. 


mm. 
5H 
58 
57 
53 
50 
49 
54 
53 
51 
50 


mm. 

15 

15 

15- 

13f 

12 

12 

14 

134- 

13 

14-5 


mm. 

15 

15 

14 

15  + 

13-5 

13 

14 

14 

14 

13 


mm. 
4 
4 
4 

3-5 
3-5 
3-5 
4— 
4— 
3-5 
3-5 


Lateral 
line. 


34 

37 
35 
34 
36 
33 
33 
35 
34 
36 


Dorsai 

Anal 

rays. 

rays. 

8 

7 

9 

8 

8 

8 

9 

9 

8 

8 

8 

8.  Hybognathus  melanops  (Girard).     Two  specimens.     Bod}'  short  and  compressed;  head  small  and 

short;  nose  blunt  but  not  decurved;  nape  low,  so  that  the  profile  does  not  present  a  regular 
curve;  mouth  small,  terminal,  forming  a  semicircle;  eye  large)  length  of  snout;  less  than 
4  in  head.  Dorsal  about  the  width  of  one  scale  nearer  snout  than  anal  fin,  and  placed 
slightly  in  front  of  ventrals ;  base  of  ventrals  short,  e(iualing  distance  from  snout  to  posterior 
edge  of  orbit;  longest  rays  equaling  distance  from  anterior  orbit  to  posterior  margin  of 
opercle ;  when  compressed  tho  ends  of  rays  reach  first  rays  of  anal.  Ventrals  short,  reaching 
almost  to  vent.  Color  dark  olive  above,  lighter  below  lateral  line;  sides  covered  with  a 
very  thin  coat  of  silver,  which  extends  to  scales  above  lateral  line;  tins  all  pale  and  plain; 
no  lateral  band,  vertebral  stripe,  or  caudal  spot.  Teeth,  0,  4-4, 0,  white,  compressed.  Scales, 
6  or  7-42  or  43-1.  Depth,  3}  in  length ;  head  about  4  in  length.  This  is  certainly  the  Dionda 
melanopi  of  Girard,  and  several  other  no:ninal  species  m:iy  be  identical  with  it. 

9.  Cyprinodon  ezimias  Girard.    (Girard,  Proc.  Acad.  \at.  Sci.  Phila.  1856;  U.S.  and  Mex.  Bound. 

Surv.,  Icht.,  67,1859.) 

Bo«ly  short  and  deep ;  back  much  ar<'hed ;  profile  presenting  a  regularly  curved  line  from 
snout  to  anterior  margin  of  d(»rsal;  dorsal  fin  high,  light  in  color,  and  almost  plain;  anal, 
pectoral,  and  ventral  tins  dusky ;  caudal  spotted  and  with  a  black  margin,  which  is  preceded 
by  a  light  bar  of  about  the  same  width.  These  specimens  diflfer  from  (»irard's  description 
and  figure  of  Cijpnnodon  gibhosun  {  —  luiriatui*)  in  that  the  dark  caudal  bar  is  preceded  by  a 
light  stripe,  and  the  doi*sal  is  very  light  and  placed  slightly  behind  the  ventrals.  Head  in 
b(><ly,  3i  ;  depth,  2 J  ;  eye  in  head,  4. 


T«»tal 
length. 

Length 
to  caudal. 

Htad. 

Doi)th. 
mm. 

Eve. 

1) 

i 
irsal. 

Anal. 

Lateral 

mm. 

m  m . 

line. 

mm. 

mm. 

58 

4S 

15; 

23 

4 

lU 

11 

28 

5« 

4G-5 

13-f 

20 

3-5 

11 

11 

20 

GI 

50-5 

n-h 

24 

4 

10 

11 

28 

10.  Cyprinodon  elegans  (iirard.     {Cyjyrinodon  rarieyaiiis  Lacepede?;  Cyprinodon  gihbosua  Girard.) 

Body  sub('lli])tical;  head  short;  nose  blunt;  mouth  small,  terminal;  humeral  scale 
large;  color  much  variegated  from  the  dark  centers  in  many  of  the  scales;  these  sometimi*s 
arranged  on  caudal  peduncle  and  sides,  so  as  to  give  a  faint  outline  of  bars;  opercle  silvery, 
iridescent;  anal,  ventrals,  and  pectorals  light;  caudal  marked  with  a  dusky  bar  near  its 
origin;  dorsal  fin  short  and  low,  length  about  equal  the  narrowest  place  in  the  caudal 
peduncle;  longest  rays  equal  distance  from  snout  to  posterior  margin  of  the  orbit;  anterior 
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tiiar^iii  of  (lornal  slightly  nearer  caudal  than  snout;  a  dark  spot  on  the  last  rays  of  the  dor- 
sal; margin  of  ventrals  almost  und^r  orij^in  of  dorsal.  Head  in  body,  3i;  depth,  2^;  eye  in 
head,  '.i.  Common,  but  not  as  plentiful  as  Ctfprinodon  eximiuft.  These  specimens  probably 
beIont(  to  the;  species  called  Cyprinodftn  eUgans  by  Girard. 

11.  Gambusia  nobilis  Baird  &  Girard.     The  general  form  and  color  is  that  of  Gamhnsia  affinis.     Not- 

wifhstandin;^  the  wide  ranj^e  and  variability  of  (r.  affinis  there  are  some  constant  differences 
ill  speciuKMis  i'vam  this  locality  that  possibly  amount  to  specific  importance.  The  depth, 
although  somewhat  liard  to  determine  on  account  of  the  young  in  the  abdomen,  appears  to 
1m'  i^reater  than  that  of  (r.  affinis;  the  scales  are  also  smaller,  there  being  36  to  38  against  30 
to  33  in  (r.  affinis.  The  caudal  tin  is  never  barred,  and  the  dark  bar  under  the  eye  is  faint, 
but  always  j)resent. 

12.  Tetragonopterus  argentatus  (Baird  &  Girard).     Only  three  small  specimens  taken.    Color  steel- 

blue;  lateral  band  and  caudal  spot  very  distinct.     Measurements  are  as  follows: 


Len^fth.       lUail.        Depth.      ^lYne**^       Dorsal.       Anal. 


I 

I  inm. 

in  m . 

utm. 

1 

'   50 

13 

17  + 

36  ; 

10 

21 

'    48 

13- 

16 

36    i 

10 

21 

1    54 

14 

18 

1 

36    1 

10 

21 

13.  Etheostoma  mioroptenis  Gilbert.    Fifteen  specimens  of  this  fish  were  taken  from  the  shallow 

ripples  Jibove  the  irrigation  dam  below  the  city.  They  agree,  in  general,  with  the  original 
description  (Proc.  Nat.  Mus.,  xiii,  1890,  pp.  289-290),  but  diflfer  in  a  few  details,  such  as  the 
smaller  number  of  dorsal  spines,  coloration,  etc. 

14.  Etheostoma  australe  Jordan.     {Etheostoma  scovelli  Woolman,  Amer.  Nat.,   vol.  xxvi,  p.  260, 

March,  1892.) 

Body  stout;  head  large;  snout  abruptly  decurved;  back  but  little  elevated;  candal 
peduticle  broad  ;  spinous  dorsal  low.  Body  barred  with  about  ten  bars  of  a  dark  purple 
color,  each  about  1^  mm.  in  width,  olive  between ;  the  first,  second,  and  fifth  extending 
over  back.  Pectoral  and  ventral  fins  plain  ;  spinous  dorsal  bordered  with  black  ;  also  an 
imperfect  dark  stripe  very  near  base  of  dorsal ;  soft  dorsal  with  two  broken  black  stripes  ; 
caudal  barred.  Mouth  horizontal,  lower  jaw  included  ;  maxillary  extending  a  little  past 
front  of  orbit,  nearly  to  edge  of  pupil.  Lateral  line  incomplete,  reaching  to  about  midway 
of  soft  dorsal. 

RIO  DE  LERMA  AT  SALAMANCA,  MEXICO. 

The  city  of  Salainaiica  is  in  the  State  of  Guanajuato,  about  three-quarters  of  a 
mile  south  of  the  Mexican  Central  Railway  and  150  miles  northwest  of  the  City  of 
Mexico.  It  is  built  on  the  banks  of  the  river  Lerma,  one  of  the  largest  streams  in 
Mexico.  This  river  is  tributary  to  the  Paciflc  Ocean,  flowing  first  in  a  westerly  direc- 
tion some  80  or  90  miles  to  Lake  Chapala,  whence  it  continues  in  a  northwesterly 
direction  to  the  sea  under  the  name  of  the  Kio  Grande  de  Santiago.  At  Salamanca 
the  river  is  possibly  75  feet  wide,  with  an  average  depth  of  from  3  to  8  feet.  At  the 
season  of  the  year  when  the  collection  was  made  the  stream  was  considerably  swollen, 
very  muddy,  and  had  a  swift  current.  The  bed,  especially  in  the  more  shallow  places, 
is  composed  of  fine  gravel,  with  a  few  large  angular  stones.  During  the  dry  season 
the  river  is  fordable  in  some  places  and  the  water  becomes  almost  clear.  The  bed  of 
the  stream  is  about  500  feet  in  width  and  the  banks  low.  The  river  drains  a  number 
of  small  lakes  located  on  the  plateau,  and  at  Salamanca  it  is  about  0,000  feet  above 
sea  level. 
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The  fishes  collected  at  Salamanca  were  as  follows : 

1.  Ameiurus  dugesl  Beuu.     Several  Hpeciiueus  of  this  iish  were  t^ken,  and  iu  abundance  it  caiHe 

next  after  Hyhopaia  altus.  Before  seining  tlie  river  the  markets  wore  visited  and  a  number 
of  specimens  were  there  seen.  Specimens  taken  by  us  differ  in  several  jiarticulars  from  Dr. 
Bean's  original  description.  The  largest  specimen  measured  145  mm.  in  length.  The  fol- 
lowing comparative  measurements  are  given,  those  in  ]iarenthesis  being  taken  from  the 
type,  the  others  from  specimens  collected  by  the  writer.  Height  of  bddy  contained  4  times 
in  length  (4^  to  5) ;  maxillary  barbel  can  be  made  to  reach  the  origin  of  the  pectorals  and  is 
contained  4  times  (5)  in  the  length  of  the  body;  the  distance  between  the  ej'cs  equals  3  (4) 
times  their  greatest  diameter;  the  length  of  the  snout  is  contained  2i  (3)  times  in  the  length 
of  the  head;  the  posterior  nasal  barbel  is  ^  {\)  the  length  of  the  maxillary  barbel.  The 
hmgest  ray  of  the  dorsal  is  contained  6  (6  to  7;  times  iu  the  length  of  the  body.  The  length 
(»f  the  base  of  the  anal  iin  is  contained  2.^  (3)  times  in  the  distance  of  the  snout  to  the  origin 
of  the  anal.  D.  i,  6;  A.,  18  to  19  (21  to  22);  lateral  line  almost  complete.  The  dorsal  and 
caudal  fins  were  tipped  with  black  in  some  specimens. 

2.  Mozostoma  austrinum  Bean.     Four  small  specimens  obtained,  the  largest  only  64  mm.  long. 

Considering  the  size  of  the  specimens  they  agree  very  well  Avith  the  original  description 
taken  from  fish,  Avhich,  no  doubt,  came  from  the  same  stream  and  were  collected  by  Prof. 
Duges.     (See  Proc.  U.  8.  Nat.  Mus.  1879,  302.) 

3.  Campostoma  omatum  (rirard.     Only  a  single  specimen  was  taken.     It  agrees  with  others  of  the 

same  species  obtained  at  Chihuahua. 

4.  Algansea  dugesi  Bean.     (Proc.  U.  S.  Nat.  Mus.  1892,  p.  283.) 

This  species  is  related  to  Algannea  tinceUa  Girard  (U.  S.  and  Mex.  Bound.  Surv.,  46, 
pi.  27,  figs.  1-4),  but  from  the  very  meager  description  and  accompanying  cut  (drawn  from 
a  market  specimen)  the  identity  of  the  two  can  not  be  established.  The  chief  difference 
between  the  specimens  described  by  Girard  and  A.  diigesi  appears  to  consist  in  the  size  of 
the  eye  and  the  general  form  of  the  fish.  Algansea  tinceUa  is  deeper  and  less  tapering  from 
the  shoulders  than  Algansea  dugesl.  In  the  right-hand  column  of  the  following  table 
I  quote  the  measurements  of  specimens  given  by  Girard,  while  the  left-hand  column  shows 
those  furnished  by  the  specimens  collected  by  the  author. 


A.  dugesi. 


Head  in  bo<ly,  4. 

Di'pth  in  body   4. 

Ey«"  in  head,  6  i  . 

Kyt!  in  snont,  1^. 

Lateral  Hue,  69. 

S<*nlert  above  lateral  line,  14. 

.SealeM  lielow  lateral  line,  12. 

Caudal,  without  black  Hi>ot. 


A.  tineella. 


Head  in  l>o<lv,  4 — (3,1). 

l>epth  in  \mh\\,  \\. 

Ey«  in  head,  '4Jr     • 

Kye  in  Huout,  1. 

Lateral  line.  60. 

Sealea  above  lateral  line,  12. 

S«-ale«  below  lateral  line.  10. 

Caudal,  with  di»tiuct  black  si>ot. 


The  general  outline  oi  Algansea  dugesi  agrees  more  nearly  with  Algansea  anstralis  Jordan 
(Proc.  U.  S.  Nat.  Mus.  1879,  .300).  Algansea   australis  has,   however,  a  smaller  eye,  which  is 
only  tj  in  hea<l,  au<l  the  scales  are  lO-rM-7  or  8. 
5.  Hybopsis  altus  (.Jordan).      IVhitcfish,     (Iludsonhis  alius  Jonlan,  Proc.  I'.  S.  Nat.  Mus.  1879,301.) 

(ieneral  form  elongate,  very  regular,  subfusiform,  the  profile  presenting  a  gentle  curve 
from  the  snout  to  the  front  of  the  dorsal;  the  belly  about  as  much  decurved  as  the  back  is 
arched ;  eye  an<l  lateral  line  on  axis  of  body.  The  following  measurements  were  made  from 
a  specimen  150  mm.  long:  Dorsal  tin  over  ventrals.  and  midway  between  the  snout  and  the 
en<l  of  the  scales;  length  of  base  of  dorsal  18  mm.,  which  equals  depth  of  caudal  ])edunele 
at  its  narrowest  place;  it  also  erjuals  the  distance  from  the  end  of  the  snout  to  the  j)osterior 
margin  of  the  orbit;  longest  ray  of  doi*sal  30  mm.,  .")  iu  body,  eipial  to  distance  fnun  the 
anterior  edge  of  orbit  to  posterior  edge  of  open'le;  ventral  21  mm.,  not  reaching  vent,  about 
the  same  in  length  as  anal;  pectorals  low,  reaching  within  three  scales  of  ventrals.  Head 
small,  <'ouical.  40  mm.,  a  little  less  than  4  in  body,  half  distance  (80  mm.)  from  snout  to  inser- 
tion of  dors.il.  Mouth  medium,  terminal,  and  slighilyobli«|ue;  maxillary  reaching  anterior 
margin  of  orbit ;  barbel  very  short,  but  distinct.     This  V»arbel  was  overlooked  by  Dr.  Jordan, 


62 


BULLETIN    OF   THE    UNITED    STATES   FISH    COMMISSION. 


who  therefore  placed  the  geuiis  in  Hudsoniua.  Orbit  almost  circular  (7  mm.),  1^  in  snoiit^ 
5|iu  head.  Teeth  4,  4,  hookeil,  one  or  more  grooved;  grinding  surfaces  narrow.  Teeth  itt 
very  large  specimens  more  blunt.  Color,  olive  above;  sides  pale;  belly  white;  sides  slightly 
silvered  to  fourth  row  of  scales  above  lateral  line,  which  is  slightly  decurved ;  cheeks  and 
opercles  silvery  and  without  striations;  fins  all  light  and  plain;  18  scales  before  dorsal. 
The  measurement  of  a  few  medium-sized  specimens  are  as  follows: 


Lenj;tli. 

Head. 
mm . 

Depth. 

Lateral 
line. 

Dorsal. 

Anal. 

mm. 

mf/i. 

112 

28 

31 

42 

8 

8 

98 

25 

25 

48 

8 

8 

66 

25+ 

24 

44 

8 

8 

95 

24  f 

24 

45 

8 

8 

96 

2ft- 

25 

48 

8 

8 

97 

26- 

23 

48 

8 

8 

90 

24— 

24 

45 

8 

8 

88 

21— 

22 

46 

8 

8 

This  is  one  of  the  largest  minnows  aud  is  about  the  only  food-fish  taken  fr  .  this  stream 
except  Ameiurna  dugeai.  It  is  abundant  and  reaches  a  length  of  15  inches.  It  is  canght  in 
nets  or  by  hook  and  line,  preferring  worms  or  other  dead  bait.  The  fish  is  commonly  known 
to  the  natives  Jis  ''whitefish." 

6.  Gambusia  infans,  sp.  nov.     This  little  Gambuaia  bears  but  a  slight  general  resemblance  to  other 

species  of  the  genus.  The  color  is  light  (duo  in  large  part,  no  doubt,  to  the  muddy  water), 
except  the  back,  which  is  a  light  olive-green ;  but  few  scales  have  dark  edges  or  other  mark- 
ing except  a  very  narrow  hair  line  along  the  middle  of  the  caudal  peduncle  from  the  dorsal 
to  end  of  scales;  aud  another  line  of  about  equal  length  and  breadth,  but  more  distinct, 
which  extends  along  the  lower  edge  of  the  caudal  peduncle  from  the  last  rays  of  the  anal  to 
the  caudal  fin.  The  total  length  of  the  largest  specimen  is  37  mm. ;  length,  exclusive  of 
caudal  fin,  32  mm. ;  head,  7  mm. ;  depth,  7  mm. ;  first  rays  of  dorsal  midway  between  snout 
and  end  of  caudal,  or  midway  betwtM'U  the  posterior  margin  of  opercle  and  end  of  scales; 
insertion  of  anal  in  male  almost  directly  beneath  first  rays  of  dorsal ;  base  of  dorsal  very 
short,  slightly  more  than  length  of  orbit;  diameter  of  orbit  a  little  greater  than  length  of 
snout,  about  2 J  in  head;  modified  anal  of  males  about  1^  times  length  of  head,  or  about 
equal  the  distance  from  insertion  of  dorsal  to  end  of  scales.  Ventral  fin  short,  not  reaching 
vent.     D.  8,  A.  i-8 ;  scales,  26. 

7.  Characodon  variatus  Bean.    Specimens  collected  bj'  the  writer  agree  with  the  original  description 

of  this  species  by  Dr.  Bean  (Proc.  U.  S.  Nat.  Mus.  1887,  370),  except  in  length  of  head,  color, 
and  profile  of  body.  The  color  is  light  olive-green  and  plain  throughout,  except  faint  traces 
of  a  lateral  band  on  caudal  peduncle;  no  dark  spots  appearing  on  either  body  or  fins.  The 
head  is  4  in  body,  exclusive  of  caudal  fins.  In  the  type  of  Characodon  variatiia  the  head  is 
given  as  4  in  body,  including  the  caudal  fin.  The  nape  in  specimens  that  I  collect<'d  is 
depressed  instead  of  elcA'ated,  as  shown  in  the  cut  of  Characodon  rariatua  acciunpanying  the 
original  description.  Jn  this  cut  the  dorsal  is  also  j»lace<l  nearer  the  caudal  than  it  is  in  my 
specimens.  Numerous  other  specimens  collected  by  me  agree  almost  perfectly  with  the 
original  description  of  Characodon  ferrugincua  Bean  (Proc.  V.  8.  Nat.  Mus.  1887,  371^,  i)late 
XX).  The  largest  of  my  specimens  uiea8ure<l  as  follows:  I^ength,  exclusive  of  caudal  tin, 
46  mm. ;  head,  13A  mm. ;  depth,  15  nnu. ;  scales,  21>;  in  tyj)e,  3.").  Dr.  Bean  has  since  referred 
this  species  to  the  synonymy  of  the  preceding,  the  ditferencis  beini^a  matter  of  age  and  sex. 
I  am  not  able,  however,  from  an  examination  of  my  specimens,  to  arrive  at  this  c<mclusion. 

8.  Chlrostoma  jordani,  sp.  nov.     Body  elongate,  slender,  <'om])re8scd ;  head  medium,  conical:  mouth 

verj'  obli<iue;  upper  premaxillary  protractile  but  not  produced;  maxillary  not  reaching 
eye;  first  rays  of  anterior  dorsal  over  posterior  end  of  ventrals  antl  slightly  in  advance  of 
the  insertion  of  the  anal;  first  rays  of  second  (lorsal  over  niid<lle  of  anal,  the  rays  when 
depressed  reaching  as  far  towanl  caudal  as  the  rays  of  anal;  length  of  base  of  second  dorsal 
about  half  that  of  base  of  anal,  or  equal  the  distance  from  snout  to  posterior  edge  of  orbit; 
longest  rays  of  secon<l  dorsal  slightly  exceed  in  length  longest  rays  of  anal  or  about  e(iiml 
the  greatest  dej>th,  and  about  one-fourth  greater  than  the  length  of  the  bat»e.     Pe<'tioral  fins 
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largo,  inserted  above  axis  of  body  and  reaching  to  middle  of  the  ventrals,  or  about  equal 
length  of  longest  dorsal  rays;  origin  of  ventrals  midway  between  snout  and  last  rays  of 
anal,  extending  beyond  vent  almost  to  anal;  length  equal  distance  from  snout  to  posterior 
edge  of  orbit.  Eye  largo  and  full,  longer  than  snout,  about  3  in  head;  cheeks  and  opercles 
scaled,  the  former  with  three  rows  of  scales.  Color,  light  olive-green,  with  narrow  but  dis- 
tinct and  complete  lateral  stripe;  the  three  rows  of  scales  on  back  thickly  sprinkled  with 
minute  dark-brown  dots  which  extend  from  the  snout  to  the  caudal  lin.  Head  in  length, 
4;  depth,  5.     Measurements  of  five  adult  specimens  were  as  follows: 


Length. 

Head. 

Depth. 

Eye. 

Lateral 
line. 

Dorsal. 

Anal. 

mm. 

mwi. 

I                  i 
'      mm. 

mm. 

1 

i 

53 

12  5 

11 

3+ 

36 

IV,  10 

1.16 

49 

12— 

i        10 

3 

36 

IV,  10 

1,16 

46 

11 

9        1 

3— 

37 

IV,  10 

1,16 

46  5 

Uf 

9+    ; 

3 

37 

IV,  9 

1.16 

46-5 

11  + 

:           «+     i 

3 

35 

1 

IV,   9 

1.16 

Numerous  specimens  also  taken  from  the  canals  at  Salamanca  and  in  the  City  of  Mexico. 
In  the  City  of  Mexico  this  species,  with  a  small  cyprinodont  (wBich  unfortunately  I  did  not 
secure  alive),  was  sold  in  the  market,  imbedded  in  meal  and  baked  in  corn  husks.  This 
species  differs  from  C.  brasiliensis  in  having  tho  first  dorsal  placed  farther  forward  and  with 
fewer  rays  in  the  anal.  Specimens  from  Salamanca  have  17  rays  in  the  anal.  This  is 
evidently  the  same  species  sent  with  a  number  of  other  fishes  to  the  National  Museum  at 
Washington  by  Prof.  A.  Dugi's,  from  Lake  Chapala  and  the  stream  of  Guanajuato,  Mexico, 
and  listed  by  Dr.  Jordan  as  doubtfully  Chirostojna  braniVteiiHift,  in  Proc.  Nat.  Mus.  1870,  299. 

CITY  OF  MEXICO. 

Bat  little  fisliiug  was  done  at  the  City  of  Mexico.  From  recent  heavy  raiiKS  the 
lakes  had  been  filled  with  water  and  all  the  low  land  flooded;  most  of  the  canals  con- 
necting the  larger  lakes  were  bank-full  of  water.  Over  these  and  the  neighboring 
ponds  and  bayous  quantities  of  algie,  lemna,  and  other  water  vegetation  grew  in  great 
luxuriance,  so  that  drawing  a  seine  for  specimens  was  laborious  and  uncertain  work. 
The  markets  were  visited,  but  few  fresh  fish  excepting  those  brought  from  the  coast 
were  seen,  and  we  were  informed  that  very  little  fishing  was  carried  on  by  the  local 
fishermen  at  this  season  of  the  year,  although  during  the  dry  season  many  fish  are 
taken  from  the  lakes  and  canals.  Three  species  only  were  obtained  in  these  waters, 
and  one  other  wa3  seen  in  the  market,  a  specimen  of  which,  in  suitable  condition  for 
identification,  could  not  be  secured. 

1.  Notropis  aztecuB,  sp.  nov.  This  fish  was  obtaiued  in  great  numbers  from  the  canal  in  the  City  of 
Mexico.  The  specimens  from  which  the  following  nieasureineuts  were  taken  were  of  an 
average  size,  about  77  mm.  long. 

Body  short  and  compressed;  contour  gentlv  arched  from  snout  to  dorsal,  <lecurved  below; 
lateral  line  almost  straight,  lying  along  axis  of  body.  Hea<l  short  and  blunt,  18  mm.; 
snout  blunt  but  not  decurved;  mouth  terminal  slightly  oblique;  maxillary  reaching  line  of 
orbit.  Eye  very  small,  3  mm.,  about  6  in  head;  orbit  circular;  dorsal  behind  ventral, 
somewhat  nearer  end  of  scales  than  snout;  base  very  short,  8  mm.,  about  depth  (»f  caudal 
peduncle  in  narrowest  place;  lin  low,  10  mm.  in  height,  a  little  less  than  longest  caudal  ray 
or  distance  from  posterior  margin  of  orbit  to  end  of  opercle;  insertion  of  anal  two  scales 
nearer  caudal  than  end  of  dorsal  ray  when  compressed;  base  short,  .5  mm.,  equally  distant 
from  snout  to  orbit;  longest  rays  8  mm.,  same  as  base  of  dorsal;  ventrals  midway  between 
snout  and  base  of  caudal,  short,  not  reaching  vent;  longest  rays  8  mm.,  equal  half  the  dis- 
tance from  the  origin  to  the  first  rays  of  anal.  Upper  part  of  body  of  a  slaty  or  iron  gray; 
some  of  the  scales  with  a  metallic  blue  luster,  somewhat  lighter  below  lateral  line;  belly 
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light  or  i>ale  yellow;  sides  covered  with  a  thin  coat  of  silvery  pigmeut;  a  wide  dark  lateral 
stripe  visible  in  some  specimens,  in  others  overshadowed  by  the  general  darker  color;  no 
darker  caudal  spot ;  opercles  and  cheeks  silver.  Lateral  line  nearly  straight ;  scales,  8-54-7. 
Head,  in  length,  4;  depth,  3^.  Lateral  line  somewhat  broken  and  interrupted  on  caudal 
peduncle.     Measurements  from  six  adult  specimens  are  as  follows: 


Length,  i     Head.     :    Depth. 


mm. 

78 
81 
77 
73 
72 
73 


20 

20 

18-5 

18 

17+ 

18 


mm. 
23 
23+ 
20+ 
20- 
20 
20 


Lateral 
line. 


53 
54 
53 
55 
54 
54 


Dorsal. 


8 
8 
8 
8 
8 
8 


Anal 


8 

« 
8 
8 
8 


2.  Evarra  eigenmanni,  gen.  and  sp.  nov.  Body  elongate,  somewhat  fusiform;  hack  little  elevated, 
giving  an  even  curve  to  the  profile  from  above  eye  to  dorsal ;  belly  slightly  curved.  Head 
small  and  long;  snout  thick  and  blunt,  decurved;  mouth  small,  terminal,  horizontal;  edge 
of  lower  lip  somewhat  hardened;  lower  jaw  included;  the  upper  jaw  slightly  i>rojecting; 
maxillary  falling  a  little  short  of  orbit;  no  barbel;  eye  small,  5  in  head,  1^  in  snout,  and  2 
in  interorbital  space.  Body  plump;  the  greatest  thickness  just  behind  the  extremity  of 
pectorals  is  10  mm.,  which  equals  |  the  greatest  depth.  First  rays  of  the  dorsal  placed 
behind  ventrals,  midway  between  snout  and  fork  of  caudal;  base  of  dorsal  short,  7  mip., 
equaling  distance  from  snout  to  middle  of  pupil,  or  a  little  more  than  depth  of  caudal 
peduncle  at  its  narrowest  place ;  longest  dorsal  ray,  10  mm.,  equals  depth  of  head;  depth 
of  the  body  at  last  dorsal  ray  equals  distance  of  snout  to  opercle,  or  thickness  of  body. 
Anal  placed  far  back,  18  mm.,  from  end  of  caudal  peduncle,  a  little  more  than  half  the  dis- 
tance from  dorsal  to  end  of  scales  (34  mm.);  base  of  anal,  5  mm.,  equaling  distance  from 
snout  to  anterior  edge  of  orbit,  its  longest  rays  8+mm.,  equaling  length  of  base  of  dorsal, 
or  distance  from  snout  to  posterior  part  of  orbit.  Ventrals  short,  7  mm.,  equal  in  length  ^ 
distance  from  origin  of  anal  to  anal  opening.  Pectorals  inserted  midway  between  lateral 
line  and  lower  line  of  body;  length,  10  mm  ,  about  the  same  as  the  longest  dorsal  rays. 

Color,  in  spirits,  smoky  brown  above;  a  narrow  stripe  somew^hat  lighter  on  either  side 
of  l>ack,  followed  by  a  narrow  and  darker  lateral  band;  vertebral  stripe  very  dark;  much 
lighter  below  the  lateral  line;  belly  light,  tinged  with  yellow;  scales  silvered  from  belly  to 
lighter  shade  on  back.  Fins  almost  plain ;  dorsal  and  caudal  dusky ;  the  latter  with  a  dark 
spot  at  base;  pectorals,  ventrals,  and  anal,  pale;  opercles  silvery;  snout  dusky ;  lateral  line 
straight  and  complete,  with  88  scales,  17  rows  above  and  14  below ;  head  in  length  of 
body,  4;  depth,  5.     Three  specimens  measured  as  follows: 


67 


Length,  j    Head. 


Dim. 
71 
64 
55 


mm. 

17    //- 

14-5 

13 


Depth. 


mm. 
14 
13 

11 


Lateral 
line. 


88 
8(5 

88 


Dctrsal.  :     Anal. 


8 

1.7 

8 

1.7 

8 

1.7 

Teeth  0,  4-4,  0.     The  intestine  is  but  a  little  more  than  the  total  length  of  the  l>ody. 

This  species  seems  to  be  the  type  of  a  distinct  genus  allied  to  Tiaroga,  Phenacobius,  and 
AgoaiOf  for  Avhich  I  suggest  the  name  Evarra.  Kvarra  is  distinguished  from  Tinrotfa  l)y  its 
j)rotractile  premaxillary ;  from  Phenacobius  by  th<i  form  of  the  mouth  an<l  lips,  which,  with 
its  small  scales,  also  distinguish  it  from  yotropis.     Agoaia  ditVers  in  the  presence  of  a  barbel. 

3.  Chirostoma  jordani  Woolman. 


^'*^^/a/o;>ca.:' 
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RIO  BLANCO  AT  ORIZABA. 

Orizaba  is  a  city  in  the  central  part  of  tlie  State  of  Vera  Cruz,  on  the  Mexico  and 
Vera  Crnz  Kaihvay,  about  175  miles  southeast  of  the  City  of  Mexico  and  65  miles  north- 
west of  Vera  Cruz.  It  has  possibly  10,000  inhabitants,  and  is  situated  about  4,000  feet 
above  sea  level,  in  the  foothills  of  Mount  Orizaba,  or  Citlaltei)etl,  the  hi{i|!:hest  mountain 
in  Mexico.  It  is  located  on  a  branch  of  the  llio  Blanco,  which  tlows  nearly  duo  east  to 
the  Gulf  of  Mexico.  This  branch  of  the  river  rises  a  short  distance  north  of  the  town 
of  Orizaba,  in  lar^e  deep  springs,  which,  during  the  wet  season,  spread  over  several 
acres  of  ground.  The  stream  flows  a  distance  of  about  120  kilometers  before  reaching 
the  gulf,  and  in  this  distance  falls  more  than  4,000  feet.  It  i^asses  for  the  most  part 
ovx»r  a  series  of  rapids  at  an  average  rate  of  possibly  G  miles  an  hour,  in  manyi)lace8 
making  perpendicular  descents,  and  in  one  instance  falling  more  than  100  feet  in  a 
single  leap.  That  the  fishes  found  in  this  locality  have  inhabited  these  waters  for  a 
very  long  time  is  evident,  since  it  would  be  impossible  for  them  to  ascend  from  the 
lower  lands.  Only  a  single  species  was  taken  at  this  place,  and  it  was  very  abundant. 
It  was  taken  from  the  mill  race  about  the  water  wheels,  and  in  the  bath  house.  Wher- 
ever a  nook  of  quiet  water  occurred  this  little  fish  could  be  seen  in  great  numbers, 
swimming  near  the  surface  of  the  water.  A  Spanish  boy  who  assisted  in  capturing 
the  specimens  insisted  that  much  larger  ones  were  sometimes  found,  and  were  fre- 
quently taken  during  times  of  low  water;  and  it  is  due  to  his  ingenuity  that  the  largest 
and  finest  si)ecimens  that  I  brought  away  were  obtained. 

1.  PBeadoxiphophorus  biinaculatU8(Huickel).     {Xiphophorus  Mmacu/a/ua  Jiieckel,  Sitzgsber.  Akad. 
Wiss.  Wien,  1848,  p.  196.) 

The  jj^enus  Pseudoxiphophorus  differs  from  Gambusia  cbietly  in  the  loug  dorsal,  and  this 
characteristic  is  of  doubtful  value  since  the  number  of  rays  range  from  12  to  15,  those  of 
Gambiidia  ranging  from  7  to  10.  HaBckel  describes  two  species  of  Vneudoxiphophorus  from 
the  Orizaba  region.  These  he  distinguishes  by  the  form  of  the  anal  process,  hooked  in 
himaculatus  and  straight  in  reticulatus.  JUmaculatus  has  dorsal  14,  anal  10.  lUiiculatus  has 
dorsal  16  and  anal  10.  I  find  both  forms  in  my  collection,  but  doubt  the  value  of  the  dis- 
tinctions, as  it  is  not  unlikely  that  they  represent  simply  extremes  of  variations.  P,  bimac- 
ulatus  (the  variety  with  the  longer  anal)  is  by  far  the  more  abundant.  The  form  of  the 
anal  process  seems  to  be  of  slight  importance.  The  length,  however,  is  quite  variable,  but 
whether  <»r  not  the  end  is  curved  seems  rather  to  depend  upon  the  length.  The  longer  the 
organ  the  more  liable  it  is  to  be  curved.  In  most  of  my  specimens,  however,  the  organ  is 
nearly  straight. 

The  general  color  in  /'.  bimaculaius  is  uniform  olive-brown  with  the  posterior  part  of 
each  scale  marked  with  a  <'re8cent-shape<l  spot ;  a  large  steel  blue  spot  on  the  opercle  just 
behind  the  eye;  cheeks,  lower  part  of  the  opercle,  and  breast  from  the  pectorals  down, 
and  anterior  part  of  the  belly,  orange;  humeral  scale  black,  but  not  enlarged;  a  large  dark 
ocellus,  about  the  size  of  the  eye,  on  the  upper  posterior  margin  of  the  caudal  peduncle. 
Dorsal  fin  with  a  row  of  dark  spots  on  membrane,  at  about  midway  of  rays;  also  a  second 
row  of  spots  near  base  of  fin.  The  anal  fin  is  marked  similarly,  except  the  anterior  part  is 
plain,  giving  it  the  ajipearance  of  a  dark  spot  on  anal;  i)ectoral,  ventral,  and  caudal  fins 
almost  plain.  Body  moderately  elongated,  slightly  but  regularly  arched  above;  head  very 
broad  and  low,  so  that  the  upper  margin  of  the  orbit  is  nearly  on  a  level  with  top  of  head 
between  the  eyes;  belly  much  decurved;  line  of  curvature  cjuite  regular  from  the  upper 
margin  of  the  lower  lip  to  origin  of  ventrals;  upper  margin  of  lower  lip,  when  mouth  is 
closed,  on  a  level  with  top  of  pupil;  also  on  a  level  with  the  second  row  of  scales  from 
dorsal.  Eye  medium,  orbit  circular,  the  diameter  of  which  is  about  the  length  of  snout, 
3^  in  head,  or  2|  ia  interorbital  area.  Scales  large,  deeper  thau  lontr;  12  rows  with  from 
29  to  31  scales  in  length  of  body ;  13  or  14  before  dorsal. 

r.  C.  B.  1894 5 
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nprtil  in  rtrlfilt  wpfriffM-iifl  /ilioiit  4|  in  )>o<ly,  not  incOndinfc  r-jiiHlal;  in  depth,  'ii;  bft«e  of 
(lornal  lifilf /!«  lonj^  aa  th^  di«tftnr,<^  to  thf?  insertion  of  tli«  fln  and  oiM'-fourth  tho  length  of 
tlie  l»o(ly;  tho  Urst  rn.>»  of  dor»ftl  ithoiit  nildwny  botw^-en  liaM>  ofrandal  and  lino  betw^j^^n 
(diprk  and  oporrh',  or  )i»lf  way  bctwoon  dnont  and  extremity  ofcandal;  the  dorsal  in  low, 
the  rayM  about  a«  lon^  a«  the  interorbltal  npMie,  VeeUtta]  i'tun  are  bn«wl  and  Abort,  innert^Ml 
about  tho  axi^  of  the  body  find  reaching  origin  of  the  dormil  and  alniont  Ut  anal,  which  in 
nearly  nndoi  the  first  ray»  of  the  dorsal.  Anal  fin  short;  the  flmt  two  rays  nndevelopid, 
the  fourth  bein^  tho  longest;  this  erjnals  distance  from  snont  toopercle;  when  the  fin  is 
depressed  tiio  rays  roach  ns  f»r  as  the  origin  of  the  lest  rays  of  the  dorsal.  TLenieasnre- 
Tnents  of  six  largo  specimens  are  as  follows: 


Trrtnl     I    L(>iigt)i   | 
length,    t^i  cniMlft]. 


HphiI.     !   I)t«i»th.         V.yf. 


nun. 

m 

79 
70 
75 
1)4 


mm. 
77 
71 
OD 
OP 

or. 

751 


mm. 
10 
IH 
17 
17 

ir, 

10 


mm. 

2:i 

10 
*24 

10 

IH 

IH 


mm. 
5 

4-5 
4-f 
4» 
4— 


l)ornnl. 

Aiifll. 

13 

f8 

11 

H 

11 

8 

m 

8 

12 

8 

13 

8 

Lateral 
Hue. 


20 

ai 

81 

ai 

81 


*AlMl<iiiiPti  dlMrnilrd  with  yoiitiK.     f  'llio  two  iiti«lov(<lo|M><1  rnyn  witi'  not  incliidod. 

In  some  specitncMis  corrosponding  to  /'.  retirnl(ttuH  there  are  11  or  lo  dorsal  rays;  the 
color  of  tlio  tnaio  sjiocinions  is  practically  tlio  same  as  tliat  of  tho  fomalcs,  excepting  tliat 
tlio  spot  on  the  anal  is  lacking;  si/,e  niurh  smaller,  tlie  largest  male  taken  having  a  total 
length  of  otdy  4(1^  nnn.  Tlio  pectorals  rearh  to  tho  middle  of  tho  ventrals  and  tho  vontruU 
beyond  the  anal  opening;  the  insertion  of  the  anal  is  much  further  forward  than  in  tho 
females  and  is  nearer  th(>  snout  than  the  dorsal,  the  long  modified  rays  reaching  as  far  toward 
the  eaudiil  as  do  the  longest  dorsal  rays  when  depressed. 

Heveral  specimens  seem  to  corresjiond  with  /'.  rvticulatUH,  These  may  be  described  in 
the  following  manner:  Knout  broad,  spatulate.  the  lower  Jaw  projecting.  Eyo  equal  to 
snout.  :i^  in  head,  2  in  interorbital  space.  Anal  proeess  in  male  H  in  head,  ordinarily  with  a 
slight  curve  at  the  tip.  (-audal  peduncle  short.  Anal  fin  inserted  in  front  of  dorsal.  Dor- 
sal bmg,  its  length  \\  In  hotly.  Coloration  as  in  Pnvudoriphophovmi  hiiHaculntuiif  but  darker 
and  UHin*  profusely  dotted  with  brown.  A  larger  black  spot  cm  upper  half  of  root  of  caudal 
and  a  trace  of  aimther  behltul  gillM)])ening.  Occiput  and  snout  diirk  brown.  Hcalcs  on 
bai'k  and  sides  with  a  <lark-brown  crescout.  These  do  not  appear  cm  scales  of  lower  parts, 
as  in  /'.  himrtrHtntiiif,  Ihirsal  flu  with  diirk-brown  cross  streaks  made  of  dark  spots.  Fins, 
scales,  cheeks,  and  oporcles  profusely  dotted  with  brown.  Head,  3J;  depth,  4;  1).  15:  A.  H. 
Hcales,  Ill-H.  Length,  2^  inches.  It  Ismy  opinion  thiit  these  specimens  represent  Individual 
variation  only  and  that  but  (Uio  species  of  the  genus  J*»eudoxiphoiihormf  Is  known.  Tho 
valiiUty  of  f*nrHdoxiplwphorun  In  <llstinctlon  from  damhuiiirt  is  also  brottght  In  cjuesticui,  siuco 
tho  length  of  the  dorsal  is  mnde  the  principal  basis  of  generic  distinction,  and  this  is  f|uite 
variable  In  the  specimens  collected. 


9.-REP0RT  OF  INVESTIGATIONS  RESPECTING  THE  FISHES  OF  ARKANSAS, 
CONDUCTED  DURING  1891,  1892,  AND  1893,  WITH  A  SYNOPSIS  OF  PRE- 
VIOUS EXPLORATIONS  IN  THE  SAME  STATE. 


By  SETH  EUGENE  MEEK, 
Associate  Professor  of  Biology  and  Geology,  Arkansas  Industrial  University. 


INTRODUCTION. 

• 

During  the  summer  of  1891,  the  writer,  .accompanied  by  Prof.  P.  H.  Eolf,  of  the 
Florida  Agricultural  College,  spent  five  weeks  in  exploring  certain  parts  of  Arkansas, 
with  the  combined  objects  of  obtaining  information  resi)ecting  the  character  of  the 
different  streams  and  the  abundance  and  variety  of  their  fishes,  for  the  i^urposes  of 
the  U.  S.  Fish  Commission,  and  of  securing  data  to  be  used  in  the  preparation  of  a 
report  upon  the  fishes  of  Arkansas,  for  the  State  Geological  Survey.  The  latter  report 
was  written  a  year  ago,  but  the  completion  of  the  present  paper  has  been  delayed  in 
order  to  include  the  results  of  later  investigations  made  in  1892,  the  writer,  in  the 
meantime,  having  become  a  resident  of  the  State,  and  having  thus  secured  opportuni- 
ties to  work  upon  this  subject  to  much  better  advantage. 

In  the  spring  of  1892,  with  the  cooperation  of  Prof.  J.  McNeill  and  two  students  of 
the  Arkansas  Industrial  University,  visits  were  paid  to  several  streams  lying  east  of 
Fayetteville,  namely :  War  Eagle  River  near  Iluntsville;  King  River  at  Marble;  Big 
Buffalo  River  near  Loafer's  Glory;  Little  Buffalo  River  near  Jasper;  Walnut  Fork  of 
the  Piney  River  at  Swain;  Mulberry  River  west  of  the  Loafer's  Glory;  White  River 
near  Thompson. 

The  high  water  during  this  period  of  the  year  prevented  our  obtaining  as  much 
material  as  we  would  otherwise  have  expected,  and  War  Eagle  and  Mulberry  rivers 
were  so  much  swollen  as  to  make  any  collecting  in  them  impossible.  These  investiga- 
tions, however,  were  not  without  some  good  results,  and  subsequently  they  were 
extended  to  the  streams  in  the  neighborhood  of  Fayetteville. 

The  body  of  this  report  deals  only  with  the  explorations  conducted  during  1891, 
1892,  and  1893,  but  it  closes  with  a  synopsis  of  the  published  results  of  all  former 
ichthyological  work  carried  on  within  the  borders  of  this  State.  Very  much  remains 
yet  to  be  done  in  this  direction,  however,  before  we  can  exi)ect  to  obtain  even  a  fair 
knowledge  of  the  fishes  of  the  State  and  of  the  relations  of  the  different  river  basins. 
The  lowlands  have  hitherto  been  almost  entirely  neglected  and  scarcely  enough  has 
been  ascertained  regarding  that  region  to  indicate,  even  in  a  superficial  way,  the  char- 
acter of  its  fish  fauna. 
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The  uplands  comprise  the  northwestern  two-fifths  of  the  State  and  belong  to  the 
Ozark  Mountain  region.  The  highest  point  of  this  area  is  a  little  less  than  3,000  feet 
.above  sea  level,  while  its  average  elevation  is  between  one-third  and  one-half  that 
amount.  The  surface  is  much  broken,  the  rocks  belonging  chiefly  to  the  Upper  and 
Lower  Carboniferous  systems,  a  small  i)ortion  to  the  Silurian.  The  remainder  of  the 
surface  of  Arkansas  is  either  low  and  rolling  or  consists  of  low,  flat  alluvial  lands,  the 
former  being  mainly  of  Tertiary  or  Cretaceous  origin,  the  latter  Quaternary.  The 
general  dip  of  the  rocks  north  of  the  Arkansas  River  is  south.  The  outcrop  in  the 
northern  portion  of  the  State,  as  far  east  as  Batesville,  consists  of  a  cherty  limestone, 
with  occasional  pockets  of  light-colored  sandstone  which  crumbles  readily  when 
exposed  to  the  air.  This  formation  also  covers  a  large  part  of  southern  Missouri,  and 
in  it  are  formed  nearly  all  of  the  prominent  caves  for  which  the  contiguous  parts  of 
these  two  States  are  noted.  In  disintegrating,  this  limestone  leaves  many  small 
angular  pieces  of  flint  lying  on  the  surface  or  embedded  in  the  soil.  Much  of  the  rain- 
Tall  is  quickly  absorbed  by  the  porous  material  thus  formed,  only  to  reappear  again  in 
the  many  large  and  beautiful  springs  so  characteristic  of  this  entire  region.  Mam- 
moth Spring,  in  northern  Arkansas,  is  the  largest  spring  in  the  Mississippi  Valley. 
Roaring  River  is  a  large  spring,  about  8  miles  east  of  Seligman,  Mo.,  and  at  present 
with  16  feet  of  head,  about  one-half  of  the  water  supplied  is  sufficient  to  drive  two 
turbine  wheels  of  16  and  24  horse-power,  respectively.  A  spring  nearly  as  large  as 
the  last  occurs  about  5  miles  east  of  Lowell,  Ark.,  and  there  are  other  large  springs 
near  Springdale  and  Rogers.  Johnson  Spring,  5  miles  north  of  Fayetteville,  dis- 
charges about  2,500,000  gallons  of  water  every  24  hours,  and  many  others  similar  to 
the  above  will  be  found  in  different  places. 

A  few  of  these  springs  are  now  utilized  for  fish-cultural  purposes  entirely  by 
private  individuals,  except  at  Neosho,  the  site  of  the  U.  S.  Fish  Commission  hatchery, 
which  has  yielded  results  far  exceeding  expectations.  The  Mammoth  Spring  hatchery 
has  been  very  successful.  The  trout  placed  in  the  spring  ponds  near  the  waterworks 
at  Rogers  by  the  Government  have  done  very  well.  Mr.  Stultz,  who  has  been  raising 
carp  near  Springdale  during  the  past  four  years,  has  found  the  business  profitable, 
and  proposes  soon  to  stock  some  of  his  ponds  with  rainbow  trout.  As  his  facilities  for 
this  purpose  are  very  superior,  we  are  confident  of  his  success.  One  of  the  springs 
near  Johnson  has  been  successfully  used  for  rearing  carp  to  a  slight  extent,  but  much 
larger  ponds  have  been  constructed  there  during  the  past  year,  and  they  will  soon  be 
stocked.  Mr.  Davidson  and  Mr.  Williams,  of  Fayetteville,  are  also  utilizing  ponds  sup- 
plied by  springs  for  fish-culture  on  a  small  scale.  There  seems  to  be  no  reason  why 
this  branch  of  industry  should  not  be  greatly  extended,  and  many  small  areas  not 
suited  for  other  purposes  could  be  utilized  in  this  way. 

The  drainage  of  Arkansas  is  entirely  toward  the  Mississippi  River,  and  may  be 
subdivided  into  six  smaller  basins,  namely,  the  St.  Francis,  White,  Arkansas,  Bayou, 
Ouachita,  and  Red  River. 

The  St.  Francis  River  has  its  origin  in  southeastern  Missouri  and  drains  only  a 
small  part  of  northeastern  Arkansas,  which,  with  the  exception  of  Crowley's  Ridge,  is 
very  swampy.  It  is  a  broad,  deep,  and  slow-flowing  stream,  having  no  very  important 
affluents  in  Arkansas.  Its  basin  has  never  been  visited  by  ichthyologists,  but  the  fact 
that  it  comprises  the  sunken  lands  would  make  its  study  very  interesting. 
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The  White  River  rises  in  the  northwestern  part  of  Arkansas,  flows  northeasterly 
for  a  short  distance  through  Missouri,  and  thence  southeasterly,  emptying  into  the 
Arkansas  River  near  its  mouth.  Its  basin  is  the  largest  in  Arkansas,  and  comprises 
the  greater  part  of  the  State  north  of  the  Arkansas  River,  including  most  of  the  Ozark 
Mountain  region  north  of  that  river,  which  is,  in  some  places,  very  rugged.  The  upper 
portion  of  this  basin  is  chiefly  covered  with  the  cherty  limestone  already  mentioned,  in 
which  are  many  caves  and  from  which  flow  many  large  and  beautiful  spriugs.  The 
upper  two  thirds  are  covered  with  a  he*avy  growth  of  timber,  such  as  oak,  pine,  and 
cedar,  which  becomes  still  heavier  in  the  lowlands,  the  most  abundant  varieties  there 
being  oak,  yellow  pine,  poplar,  ash,  etc.  The  main  river  is  navigable  for  small  steam- 
boats as  far  as  Buffalo  City,  a  distance  of  200  miles  from  its  mouth,  except  during 
periods  of  very  dry  weather.  It  has  a  moderately  rapid  current,  and  a  rocky  or  sandy 
bottom;  but  from  Newport  toward  the  mouth  the  bottom  consists  of  sand  and  mud,  and 
the  current  becomes  more  sluggish.  It  is  one  of  the-clearest  and  most  beautiful  streams 
in  the  Mississippi  Valley. 

The  more  important  tributaries  of  the  White  River  are  the  War  Eagle,  Kings, 
Buff'alo,  and  Little  Red  rivers,  on  the  south,  and  the  North  Fork  and  Black  rivers, 
on  the  north,  within  the  boundaries  of  the  State.  At  least  half  of  the  investigation 
with  respect  to  the  fishes  of  Arkansas  has  been  done  in  this  basin. 

The  Arkansas  is  the  largest  river  in  the  State.  Its  waters  resemble  those  of  the 
Platte  and  Missouri,  holding  in  suspension  much  sand  and  silt,  which  give  it  a  muddy 
appearance,  while  the  fishes  taken  from  it  have  the  pale,  sickly  look,  characteristic  of 
the  fishes  of  those  rivers.  The  few  tributaries  it  receives  from  the  salt  region  of 
southern  Kansas  make  its  waters  slightly  saline.  The  basin  of  the  Arkansas  extends 
entirely  across  the  State  in  a  general  northwest  and  southeast  direction ;  at  the  west 
it  is  half  as  wide  as  the  State,  but  it  narrows  eastward  until  its  width  is  reduced  to 
scarcely  more  than  10  miles.  It  lies  mostly  in  a  sandstone  district.  The  important 
tributaries  within  the  State  are  all  mountain  streams,  resembling  those  of  the  upper 
Wliite  and  Ouachita  rivers. 

The  Bayou  Bartholomew  drains  a  small  portion  of  the  State  south  of  the  mouth 
of  the  Arkansas  River,  the  area  included  within  its  basin  being  low  rolling  or  flat. 
No  collections  have  ever  been  made  in  this  region. 

The  Ouachita  River,  with  its  tributaries,  drains  most  of  the  mountain  region 
south  of  the  Arkansas  River,  and  thence  flows  through  the  rolling  and  low  lands  of 
the  southeastern  part  of  the  State,  passing  into  Louisiana.  It  resembles  the  White 
River,  but  drains  less  of  the  upland  and  more  of  the  lowland.  The  fish  fauna  of  this 
river  and  of  the  White  is  very  similar  to  that  of  the  upper  Tennessee  River.  Some 
collections  have  been  made  in  the  upper  tributaries  of  the  Ouachita  and  in  the  river 
itself. 

The  Red  River  drains  only  a  small  part  of  southwestern  Arkansas,  a  low,  gently 
rolling  region.  It  bears  a  close  resemblance  to  the  Arkansas  River,  its  waters  being 
nearly  always  turbid  from  the  fine  silt  brought  down  from  the  ui)per  part  of  its 
basin.  The  only  collection  of  fishes  from  this  basin  was  obtained  at  Fulton,  in  188i, 
by  Dr.  David  S.  Jordan  and  Prof.  Charles  11.  Gilbert. 

The  extent  of  the  territory  drained  by  each  of  these  river  systems  is  as  follows: 
White  River,  17,470  square  miles;  Arkansas  River,  12,300  square  miles;  Ouachita 
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River,  11,200  square  miles;  Ked  Kiver,  3,780  square  miles;  Bayou  Bartholomew,  2,050 
square  miles. 

From  an  icbtbyologieal  standpoiut  Arkansas  is  well  i'avored.  The  State  is 
bordered  on  the  east  by  the  Mississippi,  and  has  four  large  naviijable  rivers  liowing 
through  it.  Two  of  these  rivers,  with  most  of  their  tributaries,  rise  in  the  Ozark 
jVIountains  within  the  boundaries  of  the  State.  These  streams  are  fed  by  many  large 
and  beautiful  springs,  whose  waters  are  cool  enough  for  the  mountain  trout,  their 
suitabilitv  being  well  demonstrated  bv  the  success  which  has  attended  trout-eulture 
at  the  several  hatcheries  already  mentioned.  In  fact,  it  has  been  proven,  not  only 
that  trout  will  thrive  in  the  Ozark  Mountain  region,  but  that  their  growth  there  is 
niuch  more  rapid  than  in  some  other  places  farther  north,  where  their  artificial  culti- 
vation is  being  carried  on.  The  important  question  for  the  consideration  of  the  prac- 
tical iish  culturist  is,  how  many  pounds  of  fish  he  can  secure  from  a  certain  number 
of  eggs  within  a  given  period  and  with  the  least  expenditure  for  artificial  food.  The 
records  of  the  Keosho  hatcherv  clearlv  indicate  that  fish-culture  can  be  conducted 
successfully  in  this  direction.  While  the  mountain  streams  bid  fair  to  contain  an 
abundance  of  trout  in  the  near  future,  the  larger  and  more  sluggish  waters  are  well 
suited  to  the  coarser  food-fishes  native  to  the  State,  the  most  important  among  them 
being  the  black  bass,  wall-eyed  pike,  eastern  pickerel  (Lucius  reticulatus)^  bulfalo- 
fishes,  etc. 

All  of  the  important  rivers  mentioned  supply  many  fishes  to  the  markets  every 
year,  and  thej^  may  continue  to  do  so  if  assistance  shall  be  given  toward  restoring,  so 
far  as  possible,  the  balance  of  life  in  favor  of  those  species  which  man  has  done  so 
nuich  to  destroy. 

These  streams  drain  large  areas  of  woodland  and  a  region  in  which  there  is  a 
considerable  amount  of  rainfall,  well  distributed  throughout  the  year.  In  the  rocky 
and  lower  mountainous  regions,  intermediate  between  the  mountain  and  lowland 
levels,  the  streams  have  cut  deep  and  wide  beds,  in  many  places  forming  snmll  lakes 
and  aflbrding  habitation  for  the  larger  fishes  during  the  drier  portion  of  the  year. 

There  is  no  doubt  that  Arkansas  possesses  piscatorial  features  of  a  high  grade, 
which  warrant  more  attention  in  the  future  than  they  have  received  in  the  past.  The 
angler  may  find  amusement  along  the  picturesque  streams  of  the  Ozark  Mountains, 
while  the  fish-culturist  will  come  to  recognize  in  this  region  one  of  his  richest  fields 
in  North  America. 

Arkansas  is  as  yet  only  thinly  settled,  and  a  thorough  exploration  of  the  streams 
of  the  State  before  their  fauuic  have  been  much  changed  by  cultivation  would  be  of 
great  economic  and  scientific  interest.  The  increase  and  protection  of  her  food- 
lishes,  both  the  native  and  introduced  species,  can  not  be  successfully  accomplished 
without  a  more  complete  knowledge  of  the  physical  and  natural  history  features  of 
the  streams,  and  it  is  to  be  hoped  that  the  means  for  making  such  a  survey  will  not 
long  be  delayed. 
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TROUT-REARING     AT     NEOSHO,     MISSOURI. 

The  following  notes  on  some  of  the  methods  and  results  of  rearing  trout  at  the 
U.  S.  Fish  Commission  station,  at  Neosho,  Mo.,  kindly  furnished  me  by  Mr.  W.  F. 
P<age,  the  superintendent  of  that  station,  will  be  read  with  interest  in  this  connec- 
tion : 

On  the  lil«'s  of  the  Xeosbo  station  are  ([uite  a  number  of  letters  detailing  catches  of  rainbow  trout, 
3  to  7  pounds  in  weight,  in  the  Ozark  waters  in  1893.  The  majority  of  the  fish  caught  were  from 
plants  of  yearling  lisb  matlo  from  the  Neosho  station  in  1891,  though  some  were  the  results  of  fry 
planted  by  the  Missouri  Fish  Commission  in  1880;  notably,  those  caught  in  Lawrence  and  Pulaski 
counties,  Missouri.  That  these  fish  may  have  an  opjiortunity  to  get  a  start  and  a  firm  hold  on  these 
waters,  anil  to  commence  natural  rei)roduction,  it  is  not  deemed  i)olitic  at  this  time  to  nmke  ])ublic 
the  names  of  the  streams  and  the  localities  where  they  are  known  to  be  acclimated.  In  general,  it 
can  1)0  accepted  that  wherever  in  the  Ozark  system  healthy  trout  have  been  planted,  with  due  regard 
to  the  conditions  of  local  environment,  all  reasonable  expectations  have  been  realized.  This  is  to  be 
accounted  for  partly  by  the  fact  that  the  streams  are  in  the  main  fetl  by  bold,  generous,  warm  springs 
(ranging  in  temperature  from  57^^  to  59"^  F.)  preserving  a  nearly  equable  temperature;  and  by  the 
further  fact  that  in  nearly  all  these  streams  there  exists  a  multitude  of  organisms  suited  to  the  diet 
of  the  Salmonida'.  My  limited  observaticms  lead  me  to  believe  that  this  latter  important  factor  is 
more  pronounced  in  those  waters  having  their  rise  on  the  southern  and  eastern  slope  of  the  Ozark 
uplift.  Several  of  the  smaller  streams  could  be  mentioned  which  have,  to  all  appearances,  the  same 
conditions,  except  that  they  are  of  higher  temperature  (but  fortunately  they  are  not  too  high)y  as  the 
celebrated  trout  streams  of  Caledonia,  N.  Y.,  and  Castalia,  Ohio. 

The  cultivation  of  trout  at  the  Neosho  station  on  the  one  side,  and  at  the  Mammoth  Spring 
hatchery  on  the  other  side  of  the  uplift,  met  with  unprecedented  success.  On  the  inauguration  of 
the  eftort  it  was  doubted  by  manj'  if  trout  could  be  grown  so  far  south  of  their  natural  habitat.  The 
experience  of  these  two  establishments  has  not  only  demonstrated  that  they  can  be  grown  in  this  lati- 
tude, at  the  low  elevation  of  1,000  feet  and  less,  but  grown  to  a  size  in  a  given  time  not  surpassed  by 
any  hatchery  in  the  world,  and  further,  that  not  only  are  their  generative  organs  not  stunted  by  this 
forcing  process,  but  that  they  develop  in  from  one  to  two  years  sooner  than  in  other  localities.  Year- 
ling trout  Avhich  were  shipped  in  1891  from  Neosho  to  Castalia,  Ohio,  were  there  pronounced  from  size 
and  api)earance  to  bo  past  2  years  old.  Nearly  half  a  million  trout  eggs  8hii)ped  from  Neosho  in  the 
winter  of  1892-93,  to  States  ranging  from  Nebraska  to  Vermont,  were  pronounced  in  every  case  to  have 
l)roduced  first-class  vigorous  fish.  These  eggs  were  the  surplus  yield  from  3-year-old  trout  raised  at 
Neosho.     The  same  stock  at  2  years  old  had  given  us  a  handsome  lot  of  eggs. 

A  study  of  the  accompanying  tables  will  show  that  in  this  country  trout  can  be  made  to  attain 
the  best  marketable  weight,  namely  one-fourth  to  one-third  of  a  pound,  by  the  end  of  their  four- 
teenth month,  at  a  cost  of  less  than  7  cents  a  pound.  From  the  study  at  present  being  given  to  the 
subject  of  the  food  of  fishes  under  domestication,  it  is  not  improbable  that  in  the  near  future  this  cost 
may  be  reduced  50  ])er  cent.  As  it  is,  trout  at  7  cents  a  ])ound  gives  a  handsome  revenue  on  the 
wh(desale  market  jirice  of  40  cents. 

The  fish-culturist  engaged  in  rearing  the  finer  grades  of  fish  for  the  market  can  find  no  better 
water  and  climate  for  his  work  than  is  furnished  by  the  uncounted  springs  of  the  O/.arks.  It  is  here, 
in  the  shortest  time,  with  the  least  expeinliture  of  food  materials,  that  he  can  convert  his  eggs  into 
pounds  of  trout. 

FKEDIX(J  AND  GHOWTII  OK  RAIXIJOW  TROIT  IX  TIIKIU  SKCOXl>  VKAK. 

On  February  20,  1893,  we  counted  1,500  13-months-old  extra-select  rainbow  trout  into  pond  No.  2, 
to  be  raised  for  future  brood  stock.  Their  total  weight  was  140*5  i)ounds,  an  averay:e  of  93'()7  pounds 
I)er  1,000;  their  average  length  was  7  inches  each. 

April  26,  1893  (65  daj's  afterward),  these  trout  were  reweighed  and  found  to  average  260  pounds 
per  1,000,  and  to  measure  from  8  to  9  inches,  being  an  increase  in  weight  of  178  ])er  cent.  During  these 
65  days  they  had  been  given  185  pouijds  of  liver  and  1,008  pounds  of  mush,  costing  $9.29;  or  each  pound 
of  trout  gained  (after  the  20th  of  February)  cost  a  fraction  over  3?  cents. 

May  20, 1893,  90  days  after  the  fish  were  first  put  into  No.  2  pon«l,  they  were  again  reweighed  and 
found  to  average  320  pounds  to  the  1,000  fish  and  to  run  from  9  to  9^^  inches  long,  being  an  increase  in 
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Yrei<;bt  of  ahoiit  2U  per  cent.  During  these  90  days  they  had  been  given  B05  pounds  of  liver  and 
1,627  pounds  of  mush,  costing  $17.01 ;  or  each  pound  of  trout  gained  (after  the  20th  of  February)  cost  a 
fraction  over  5  cents. 

Prior  to  April  1,  1893,  liver  cost  3^^  cents  a  pound ;  after  that  the  price  was  4^  cents  a  pound.    The 
cost  of  mush  remained  unchanged,  namely,  ^  cent  a  pound. 

Up  to  the  time  these  fish  were  transferred  to  pond  Xo.  2  they  had  been  all  the  time  in  a  pool  8  feet 
by  22  feet,  among  a  lot  of  6,000  other  yearlings.  The  element  of  range  so  essential  to  the  growth  of 
fish  was  entirely  lacking,  as  was  also  that  of  space  and  natural  pasturage.  Pond  No.  2,  into  which 
they  were  transferred,  supplied  to  a  certain  extent  these  requisites.  It  has  a  water  surface  of  about 
12,000  square  feet  and  a  greatest  depth  of  36  inches,  whereas  the  pools  had  a  greatest  depth  of  only  2 
feet,  wooden-  sides  and  bottom,  and  with  a  constant  change  of  55  gallons  of  water  per  minute,  the 
maintenance  of  pasture  under  these  conditions  being  impossible.  Pond  No.  2  is,  for  at  least  a 
quarter  of  its  area,  less  than  6  inches  in  depth,  containing  considerable  aquatic  flora  and  breeding  no 
little  natural  food. 

The  following  table  gives  the  details  of  the  food  and  cost  of  28,000  rainbow  trout  raised  at 
Neosho,  Mo.,  Station,  from  fry  to  yearlings,  on  a  mixed  diet  of  beef,  liver,  and  mush,  commencing 
when  the  fry  were  transferred  to  the  outdoor  pools,  April  1,  1892,  and  ending  January  31, 1893: 


leriod. 


Daily  allowance.    '  Total  for  the  month, 


30  days  of  April 

31  days  of  Ma.\ 

30  days  of  June 

31  days  of  July 

31  days  of  Augunt  . . . 

30  days  of  September 

31  days  of  October . . . 

30  days  of  November 

31  days  of  December. 
31  days  of  January  . . 


Liver. 


MubH.        Liver. 


Mush. 


Pounds. 

Pounds. 

7  0 

8-4 

7  0 

8-4 

8-4 

25-2 

6-3 

35-0 

12-0 

45  0 

12  0 

60  0 

12  0 

54  0 

12  0 

60  0 

15  0 

60  0 

15  0 

60  0 

306  da  vs. 


Pounds. 
210  0 
217  0 
252  0 
195-3 
372  0 
360  0 
372  0 
360  0 
465  0 
465  0 


3, 268  -3 


Pounds. 

252  0 

260*4 

758  0 

1,085  0 

1,395  0 

1,800  0 

1,674  0 

1,800  0 

1, 860  0 

1, 860  0 


12,  742  -4 


3,268*3  pounds  of  liver,  at  3^  cents  a  pound,  cost  $114-39;  12,742-4  pounds  of  mush,  at  i  cent  a  ponnd,  cost  $31*86;  cost 
of  food  for  28,000  rainbow  trout  from  April  1  to  January  31,  $146-25. 

Cost  per  1,000,  $5*22,  or  each  fish  cost  a  fraction  over  ^  cent.    Average  cost  per  day  per  1,000  was  1-707  cents. 

Average  allowance  per  day  (per  1,000)  wns  187  pounds  of  the  mixture  (in  the  proportion  of  1  of  liver  to  3*79  of  mash). 

The  fish  were  two  sizes.    On  Februarj'  11,  1893,  they  wore  measured  and  weighed — 

4.000  averaged  7  inches  long  and  107*5  pounds  per  1,000,  or 430  pounds  gross. 

24,000  averaged  5J  inches  long  and  42  5  pounds  per  1,000,  or 1, 020  pounds  gross. 

28,000  vearlingH  weighed 1, 452  pounds  gross. 

A  cost  per  pound  of  a  fraction  over  10  cents. 

Specimens  of  trout  shipped  from  Neosho  Station  to   Washington,  D.   C,  January  25,  1892,  to  he  cast  for 

the   WorJd^s  Fair. 

No.  1.  Itainbow  trout.    Mab'  fish.     Uatohed  from  eggs  received  from  Wytheville  Station  iu  January,  1890.     Weight,  30 

ounres;  age,  2  years. 
No.  2.  Same  as  No.  1.     Weight,  21  oun«ea:  age,  2  years. 
No.  3.  Brook  trout.     Hatched  from  eggH  received  from  Nortbville  Station  January  25.  1891.     Weight,  6  ounces;  age  12 

months. 
No.  4.  Same  an  No.  3.     Weight,  G-v^>  <»uno«*s;  age,  12  njonths. 
No.  5.  Von  Belir  {S./ari<t)  trout.     IlHtched  fnmi  eggs  received  from  Nortbville  Station  February  5,  1891.     Weight,  3  5 

oun<'t's;  ag«',  II  months. 
No.  6.  Same  as  No.  5.     Wright.  .*{'»  ounces;  a«:e.  11  nmnths. 
No.  7.  Kainbow  trout.     Hatched  from  eggs  received  from  Wythtville  Station  ou  January  17,  1891.     Weight,  3  ounces; 

age,  12  months. 
No.  8.  Same  as  No.  7.    Weight,  15  oum-es;  age.  12  months. 

On  February  11,  1893,  at  Neosho  Station,  the  weighing  of  yearling  rainbow  trout  showed  that — 

Lbs. 

100  of  the  largest,  mush  and  liver  f«>d,  7  inches  long,  weighed 10-75 

100  me<lium  si/.e,  mush  and  liver  fed,  55  inches  l<»ng,  weighed 4  "25 

100  smallest  size,  fe<l  on  mush  only,  4  inches  bmg,  weighed 2  *75 
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The  following  table,  showing  the  rainfall  at  Little  Rock,  Ark.,  by  monthly  aver- 
ages, during  the  past  fourteen  years,  from  1880  to  1893,  inclusive,  was  prepared  by 
the  director  of  the  U.  S.  Weather  Bureau  Station  at  that  place: 


1880 4-64 

1881 2-07 

1882 1  8  17 

188;{ I  5-44 

1884 3-45 

1885 !  4-41 

18^6   1  3-97 

1887 :  2-2G 

18HH I  4-94 

1889 7-30 

18'.»0 i  8-48 

1891 :  7-68 

1892 3-92 

1893 6-83 


Jan-        Feb- 
uarv.      niarv. 


March. 


7-95 

C  -34 

12  74 

6-47 

9-79 

2-43 

4 

6 
o 

1 
G 
3 


27 
42 
49 
48 
48 
99 
3-44 
5-48 


■60 
■38 
25 
•24 
■6T 
3-84 
3-45 
4-54 

5  06 

6  17 


4 

1 
5 


69 
94 
59 


5 
5 
2 
4 


79 
48 
55 
47 


8  92 

10-24 

6-03 

3  09 

•49 

•84 

■28 

•77 

•29 

•53 

•83 


April.  •   May.    ,   Juno.      July. 


2  44 

3  23 

3-37 

5  51 

6  02 

195 

15  91 

im 

5  17 

4  17 

3  01 

4  83 

7  ^33 

218 

4  23 

3  26 

3-39 

113 

113 

9-28 

2-97 

6  08 

2  20 

174 

5  09 

7-25 

3  78 

2  97 

3  07 

7^59 

6  16 

8  28 

183 

2-38 

2-81 

9  2.3 

9-62 

2-48 

3  10 

13  -25 

4  70 

2-32 

Au- 
gust. 


5  53 
1-42 
3  17 


5-31 
1-18 
11  13 
3  06 
2-59 
2-66 
6  63 
2-32 


Sep-    i    Octo-     N<»veni-  Defrm-i 
teniber.      bor.     1     bor.  ber.     j 


30 
•26  I 
•95  I 


0 

187 
3  03 
3-67 
5 

2  06 
6  24 


04 
33 
96 
55 

•87 
3-54 

•73 


2  07 
4-69 
6  05 
5  ^55 
130 
103 
1-07 
•97 
39 
99 
75 
30 
82 
51 


6  84 
6-50 
617 

3  13 
2-83 
2-64 
5  81 

4  50 
8-82 

10  20 

5  21 
5  32 
8  02 
3  79 


3  03 

2  34 
1  33 
3-89 

16-92 

3  74 
•88 
•14 
•43 
•14 
•83 
•40 


7 
4 

2 
6 
8-48 


DETAILED  ACCOUNT  OF  THE  INVESTIGATIONS. 


WHITE  RIVER  BASIN. 

The  White  Eiver  has  its  origin  in  three  branches  which  unite  8  or  10  miles  east  of 
Fayetteville.  These  branches  are  known  as  Main,  Middle,  and  \Yest  Forks  of  White 
River.  The  ^lain  Fork  is  the  largest  and  is  the  only  one  deserving  to  be  called  a 
river.  The  West  Fork  is  the  smallest  and  is  only  a  moderate-sized  creek.  These 
streams  are  all  very  similar  in  character.  Their  currents  are  very  swift  and  their 
bottoms  usually  rocky  or  gravelly.  All  have  their  source  in  the  northern  sh)peof  the 
Boston  Mountains  ami  drain,  for  the  most  part,  a  sandstone  country.  The  general 
dii)  of  the  rocks  in  this  region  is  too  much  to  the  south  to  be  favorable  to  the  forma- 
tion of  large  springs.  A  number  of  springs  are  formed,  but  none  are  imi)ortant. 
These  streams  become  very  low  during  the  driest  portion  of  the  year,  and  the  water 
in  them  is  then  confined  to  the  deeper  places  in  their  beds,  forming  long,  deep  pools, 
with  little  or  no  running  water  between  them.  There  are  very  few  bayous  formed  in 
these  river  bottoms,  and  none  of  any  size.  Below  the  junction  of  these  three  forks 
the  White  Biver  becomes  a  stream  of  some  imi)ortance.  It  cuts  through  the  cherty 
limestone  previously  mentioned,  which  forms  its  bed  most  of  the  distance  to  Newport, 
and  it  also  drains  most  of  the  cherty  limestone  region  in  Arkansas  and  Missouri,  as 
explained  above.  The  river  and  its  largest  tributaries  are  fed  by  many  spring  brooks. 
At  most  i>laces  visited,  viz,  near  Fayetteville,  Eureka  Springs,  and  Batesville,  its  bed 
is  usually  gravelly  or  sandy,  with  occasional  stretches  of  rocky  or  muddy  bottoms. 
Except  a  short  time  after  a  rainy  season  the  water  in  the  river  is  quite  clear.  Taken 
all  together  the  White  Biver  is  one  of  the  clearest  and  most  beautiful  streams  in  the 
Mississippi  basin. 

King  Biver  was  visited  near  Marble  during  the  spring  of  1802.  It  is  a  very  clear 
stream,  llowing  over  a  sandy  an<l  shingly  bottom.  It  is  also  fed  by  many  springs  in  the 
cherty  limestone  through  which  it  flows  for  the  greater  portion  of  its  course. 

The  War  Eagle  is  a  tributary  of  the  White  Biver,  some  distance  above  King  Biver, 
which  it  exceeds  in  size.  It  is  reported  to  be  the  best  stream  for  fish  in  northwestern 
Arkansas.  It  is  not  uncommon  for  anglers  to  cross  the  one  or  two  forks  of  the  White 
River  and  travel  some  15  miles  over  a  rough  road  in  order  to  try  their  fortunes  in  the 
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War  Eagle  River.  The  black  basses,  called  ^' trout,"  are  the  favorite  fishes,  although 
walleyed  pike  and  channel  cat  are  found  in  inod(4'ate  quantities.  Xo  collections  were 
made  from  this  stream. 

Near  J>atcsville  we  visited  three  northern  and  one  southern  tributary  of  the 
White  lliver.  Laferty  Creek  is  some  10  to  ir>  miles  up  the  river  from  Batesvillc.  It 
is  a  small  stream,  with  clear  water  and  a  rocky,  sandy,  and  muddy  bottom.  It  is  fed 
by  springs  and  is  too  small  to  be  of  much  importance.  Spring  Creek  is  about  10  to  12 
miles  in  length,  and  is  fed  almost  entirely  by  what  is  known  as  l>ig  Spring.  A  short 
distance  below  the  spring  a  dam  is  construct(»d,  abo^e  which  is  a  lake,  about  an 
eighth  of  an  acre  in  extent.  In  the  dry  season,  by  storing  water  at  night  in  this  lake, 
emmgh  water  can  be  had  to  run  an  8-horse-power  turbine  during  the  day.  Below  the 
spring  the  valh»y  is  narrow  and  subject  to  overflows;  otherwise  this  would  afford  an 
excellent  site  for  a  hatchery.  We  collected  in  th(^  stream  below  the  dam  and  about 
half  way  from  the  dam  to  its  mouth.  Its  water  is  very  cool,  especially  when  compared 
with  the  water  in  Laferty  Creek,  AVhite  Kiver,  and  Polk  Bayou.  Polk  Bayou  is  the 
largest  tributary  near  Batesville.  It  is  similar  to  Laferty  and  Spring  Creek.  Miller 
Creek  is  a  small  tributarv  of  Polk  Bavou.  Salado  is  a  small  tributary  on  the  south 
side  of  the  river,  a  short  distance  below  Batesville.  The  region  drained  is  mostly 
covered  by  sandstone.  Where  visited  by  us  the  bottom  was  too  rocky  to  admit  of 
succ(*ssful  seining.  A  short  distance  below  the  water  was  very  dee^)  and  full  of  large 
fragments  of  rock.  Large  gars  could  be  seen  coming  occasionally  to  the  surface. 
Betw(»en  this  jmint  and  its  mouth  the  Salado  flows  through  the  White  Biver  bottom 
with  a  slow  current  in  a  deep,  narrow  channel.  Caney  Creek  is  a  small  tributary  of 
the  Salado  near  Batesville.     It  is  similar  to  the  Salado,  though  nuu*h  smaller. 

The  next  important  tributary  of  White  Kiver  is  Black  Iliver,  which  empties  into  the 
White  a  short  distance  above  Newport.  The  Black  is  a  very  large  stream  and  navi- 
gable for  small  boats  as  far  as  Pocahontas,  almost  its  entire  length  in  Arkansas.  The 
Current  rivers,  its  most  important  tributaries,  rise  in  southern  and  east^^rn  Missouri. 
The  waters  of  the  Black  Kiver  are  <iuite  clear,  though  they  are  stained  to  some  extent 
api>arently  by  vegetation,  giving  it  a  dark  appearance,  from  which,  no  doubt,  its  name 
was  derived.  We  visited  this  stream  at  Black  Kock.  It  is  from  50  to  200  vards  in 
width  and  flows  mostly  through  a  deep  channel,  with  sandy  and  muddy  bottoms; 
ahmg  its  course*  are  many  shoals  with  sandy  and  rocky  bottoms.  It  is  fed  mostly  by 
S])ring  brooks  and  rivers,  and  is  an  excellent  stream.  The  r(\i:*ion  abcmt  l>lack  Kock 
is  heavily  timbered,  pine,  j>oplar,  ebn,  oak,  and  ash  being  the  commonest  of  Ww  larger 
h)wland  trees.     Black  Kock  is  noted  for  its  large  number  of  sawmills. 

Spring  Kiver  is  a  western  tributary  of  IMack  KivcM\  into  which  it  empties  a  short 
distance  above  lUack  Kock.  It  is  the  outlet  of  Mammoth  Si)ring.  one  of  the  largest 
springs  in  the  Tnited  States,  and  is  about  half  the  size  of  lUack  Kiver  above*  the 
point  where  it  enters.  The  current  of  Si)ring  Kiver  is  swift,  its  bottom  more  rocky 
and  sandy  than  that  of  the  White.  Our  collections  were  made  a  short  distance  above 
the  mouth  of  tlu*  river. 

The  Strawberrv  is  also  a  w(»stern  tributarv  of  the  lUack.  It  is  little  more  than  a 
large  creek  and  goes  m»arly  dry  in  summer.  Its  current  is  moderate,  but  rather 
swifter  than  that  of  Spring  Kiver,  the  b  )ttom  being  more  rocky.  It  was  visited  near 
Smithvilh*.  Flat  and  Machine  creeks  are  small  nortliern  tributaries  of  the  Straw- 
berry.    They  dry  ttp  in  summer  and  are  too  small  to  be  of  any  consequence. 
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The  Buffalo  rivers  are  southern  tributaries  of  the  White  River,  and,  no  doubt, 
drain  the  roughest  and  most  rugged  portion  of  the  Ozarks,  if  not  the  most  elevated. 
The  current  of  both  these  streams  is  swift  and  the  bt)ttom  rocky.  They  were  visited 
near  Jasper  and  Loafer's  Glory  in  the  spring  of  1802,  when  the  water  was  too  high 
to  admit  of  successful  collecting. 

Village  Creek  is  a  small  stieam  near  Newport.  It  is  so  fnll  of  snags  that  collecting 
was  almost  impossible,  and  only  a  few  common  sj)ecies  were  taken. 

LIST  OF  THE  FISHES  OF  THE  WHITE  RIVER  BASIX. 

1.  Lepisosteus  osseuB  (Liiidjimis).     Lonff-nosed  (iar  Pike;  Conunon  Gar  Pike.    Common  in  White  Kiver 

at  Hatt'Mville  and  Oxford  Bend,  ami  in  Strawborry  River  at  Smitbville.  Many  large  speci- 
mens of  this  species  and  the  short-nosed  forms  were  observed  in  White  Kiver  at  Newport; 
also  in  Salado  Creek  near  Hates villc. 

2.  Polyodon  Bpathula  (Walbaum).     PmhUe-finh;  Spoon-hilled  Cat.     White  Kiver  at  Oxford  Bend;  an 

occasional  si)ecimen  taken. 

3.  Ictalurus  punctatus  (Katinesfjne).     Channel  Cat;    White  Cat.     Common  in  White  Kiver  at  Bates- 

ville,  Strawberry  River  at  Smithville,  and  in  the  Middle  and  Main  Forks  of  White  River  at 
Fayetteville.  Specimens  can  freqnently  be  seen  in  the  Fayetteville  markets.  Most  of  them 
are  caught  in  fish-traps  between  Wyman  and  Oxford  Bend. 

4.  Ameiurus  nigricans  (Le  Snenr).     Great  Catfish;  Missisnippi  Cat.     A  catfish  weighing 67  pounds  was 

caught  in  a  tish-traj)  near  Oxford  Bend  in  the  spring  of  1892.  1  did  not  see  it,  but  from  what 
I  learned  about  it  I  presume  it  belonged  to  this  species.  Other  large  catfishes  arc  reported 
to  have  been  caught  in  the  White  River  near  Fayetteville,  and  I  have  no  doubt  some  of  them 
belong  to  Lepiopn  oliraris. 

5.  Ameiurus  nebulosus  (Le  Sueur).     Common  Bullhead;  Horned  Pout.     Miller  Creek  at  Batesville; 

Black  River  at  Black  Rock.     This  species  seems  to  be  rare  in  the  Ozark  Mountain  region. 

6.  Ameiurus  xnelas(KafineH(iue).    Ilnllhead.     Scarce  in  the  White  Kiver  and  Polk  Bayou  at  Batesville. 

but  common  in  8j>riug  Creek  at  the  same  place.  Evidently  more  abundant  than  the 
preceding  species. 

7.  Noturus  noctumus  Jonlan  »fc  Gilbert.    A  few  small  specimens  from  Spring  River  near  Bla<k  Rock. 

8.  Noturus  gyrinus  (Mitchill).     Stone  Cat.     A  few  specimens  were  obtained  from  Flat  and  Machine 

creeks  at  Smitbville. 

9.  Noturus  miurus  Jordau.     Thirty-seven  specimens  from  the  Miildle  Fork   of  White  River,  Fay- 

etteville; 12  from  the  Main  Fork;  antl  2  from  Whit<;  River  at  Oxford  Bend.  The  longest  is 
from  Oxford  Bend  an  I  msasnres  2\  inches.  Nearly  all  the  others  are  from  I'f  to  2^  inches  in 
length;  head,  4  ;  depth.  r).i  to  (J;  anal  rays.  11  to  13,  usually  12;  ])ectorjil  spine  moderate;  its 
length  cfjual  distance  from  tip  of  suout  to  j)osterior  margin  of  orbit.  Ou  its  iuner  margin 
are  6  retrorse  spines:  its  outer  margin  smooth;  occasiouidly  ouit  or  two  small  spines  on 
outer  margin  and  near  its  tip.  Top  of  he.nl  ilattish,  or  slightly  concave  between  orbits; 
mouth  rather  large.  Origiu  of  veiitrals  beliind  last  dorsal  rays,  ("olor,  light  olivaeeous, 
punctated  with  dark  tlots.  Top  of  head  d:irker;  4  dark  bands  ou  back,  extruding  as  faint 
bands  on  sides.  Caudal  lin  witli  a  dark  band  at  its  ba'«e,  and  on^^  also  near  its  tip.  Xo 
dark  spot  on  dorsal  fiu.  These  specimens  differ  from  typical  miiints  iu  the  smaller  pectoral 
spine,  with  unserrated  outer  margin.     It  also  has  a  more  sleiKler  body. 

10.  Noturus  ezilis  Nelson.     Middle  Fork  of  White  River  at  Fayetteville  (scarce). 

11.  Noturus  eleutherus  Jordan.  One  speciuieu  from  the  Main  Fork  of  White  River  at  Fayetteville, 

and  one  from  f^allisaw  River  near  Makey's  store.  Length,  IJ  inches;  head,  3,^;  depth,  6; 
anal  rays,  13.  Pectoral  spine  large.  7  retrorse  teeth  ou  the  inner  margin,  longer  than  the 
diameter  of  the  spine;  outer  margin  strongly  toothed  with  from  18  to  25  teeth.  The  outer 
teeth  are  turned  t»>ward  the  tip  of  spine;  thoso  nearest  base,  t«»ward  base  of  spine,  while 
those  nearest  the  mi<ldle  of  the  spine  are  directed  at  right  angles  to  the  spiue.  Mouth 
very  small;  head  ])ointed;  top  of  head  convex.  Origin  of  ventrals  under  last  dorsal  ray. 
Pectoral  spine,  l|  iu  the  length  of  the  head.  Eye  larger  than  in  the  preceding  species. 
Color  similar  to  -V.  miuriis.  A  dark  baud  across  nape  froui  one  pectoral  fin  to  the  other; 
a  dark  band  at  base  of  dorsal  fin.  extending  faintlv  on  sides  of  body;  Sblack  bands  behind 
dorsal  fin;  ti^)  of  caudal  black. 
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12.  lotlobuM  lli'UH  (AtfiiNMl/.).    Jia:or'hark  Ihiffalo.     I  huw  m^vrrul  lar^e  spociiiiotiH  of  bntTnlo-iisb  in 

|MiNNrMHlo]i  oC  HhIioi'Iikmi  iinip  liati'Mvlllo.  They  wore  ran^lit  on  a  book  baited  witb  cotton 
anil  (Mirnnn^iil.  I  wiih  nnalilo  to  idonllly  tbo  h])ocj«'m  witb  ccrtaiuty.  Bui^alo-iisb  of  large 
nI/o  ai'o  t'dportod  to  bt«  i\\\\\v  conmuui  in  tbo  Wbito  Kivor. 

13.  OntOMtomun  iilgi'lOAUii  l«o  Hn«>nr.     Hotj  Sucker:  StotH-volhr;  Stone-foter.     Tbis  is  a  very  common 

HpooioN  in  (bo  (>if.ark  MonntahiN,  and  MooniM  to  )>r(«lcr  cloar  HtroaniH.  Kare  in  Wbite  Kiver 
at  ItatoNvlHo,  btit  abnndant  in  l.aforty  and  Spring  rrrekH  at  Hatosvillo,  Black  River  and 
Spilnwf  Klvorat  MlaoU  Kork,  Strawberry  Ulvtr  at  Sniitbvillo,  Hi>(  Hutfalo River  and  King 
UlvtM'at  Marbb^  nilddb^  and  nniin  forks  of  Wbito  IMver  at  Fayottovillo. 

14.  Brlmyion  nuootta  (,Lac(<p(Ndo^,     (Imh  Suvhr.     TbiH  Npocios  appears  to  bo  rare  tbrougbont  tbe 

O/arkN.  It  In  noldoni  taken  except  tVoni  Ntaj^iunit  ponds,  bayous,  or  deep  still  water,  in 
HtreantN  of  rating'  snuill  sl/e.  A  few  sj)eeimtMjs  >%ere  obtained  at  Bat^jsville,  from  Wbite 
Klver,  Salado,  Conley  and  Spring?  creeks. 
19.  MoxoniumA  duquoMiei  (l.c  Sueur).  Common  livifhorae.  Conunon  in  Wbite  River,  Polk  Bayon, 
Salado,  (*aney  and  Sprlnjtf  creeks  at  hatesvillo;  scarce  in  Village  Creek  at  Newport;  com- 
nnin  in  lUaek  and  Spring  river**  at  Black  Rock,  Strawberry  River  and  Flat  and  Machine 
eiveks  at  SndtbviUe,  Kings  K'iver  at  Marble.  Middle  and  Main  forks  of  tbe  Wbite  River  at 
Fayettevllle.  Tbis  species  Is  easily  coniounded  witb  i*.  varinatu«  Cope.  In  the  White 
Kiver  basin  It  is  tbe  ntotv  common. 

16.  Mlnytroma  meUnopt  0^it\nes«|ue^,     Stnptti  Snvkrr.    Obtained  in  Spring,  Salado,  and  Caney 

cn^^ks  at  Hatesville,  but  *u>ly  one  s}»ecuuen  in  each  stream.  Tbis  species  is  very  scarce  or 
very  ditlieult  to  eaptuiv  In  our  collecting  seines.     It  seeuis  to  prt^fer  still  and  deep  water. 

17,  PUoopharynx  oariiiatua  Cope     Tbis  species  very  much  rtv^^embles  Moxostoma  dnque^Hei.     It  is 

moi^^  abundant  in  lowland  than  in  mountiiin  streams.  A  few  specimens  were  taken  in  Black 
River  at  lUack  Koek, 

XBx  Oycl^ptua  •IcaiKHtus  0«^  Sueur).  Mhaoni-i  NMcirr.  One  large  specimen  was  taken  in  Black 
Klverat  Black  Koek,  Tbis  sjHHMtxs  lives  in  largt*  stix^uus  and  is  ditlieult  to  capture.  It  is^ 
t^ir  t^Nuu  being  abundant, 

19«  CumpoatomA  unomnlum  vKallm\s(|Ue\  SU*Ht-ftt*i^tr:  StoHf^n*Urf\  A  very  common  and  in  some 
places  a  very  abundant  specit^  in  tb«  i>/ark  n»gion.  It  prt^fers  spring  bnwks.  Specimens 
wei"t^  taken  as  follows:  In  tbe  Wbite  River,  l\dk  li;jyou.  Miller.  Uaferty.  and  Spring 
eiveks  at  Battv»viUe  v<hu«uuuO;  Black  and  Spring  river*  at  Black  Rock  i^scan^e^;  Straw- 
berrx  Kiver,  Flat  and  Machine  crtn^ks  at  Smithville.  Big  and  Kittle  Butlalo  rivers  at  Jasper, 
and  Middle  and  Main  f^^rks  of  tbe  White  River  at  Fayelteville  ^comuion^. 

tCk  RybofLi^Athua  uuchAUa  Agassi*.  N»lm\¥  ininiioic.  While  River,  Folk  B;iyou ;  Miller,  Sal*4lo. 
awd  Caney  cr\>^*ks  at  lUnejiville  v«*bundant^;  Kaferty  i^rtvk  at  l^tesville  vc*"»mmou^:  Black 
and  Spnng  Kiver  at  Black  KtH^k  v'^var^v^;  StmwWrry  Kiver  at  Smiihville  vscarct?\  Tbe 
IhhI^n  of  mau\  \*f  the  sj^eciu^eus  t^xuu  Black  R^nk  an^  moiv  comprtrss^nl  than  u^ual.  A  very 
abuudaul  and  \ar\alde  minnow  in  the  i^rarks, 

11.  IfYbcmuAthum  uuIvIa  vForUiM<\  While  Kivor  and  Laferty  Crtn^k  at  lUte^ville  v*caree':  Big 
Burtalo  Kuvr  vvNUumou^;  Kuig  Kuerai  M,»rble  ,sc;ir\*e';  Main  and  Middle  forks  of  White 
Kuev  Al  >\^\ette\Ulo  ^a'»uud.ini';  Wtv^i  Fork  of  Wh:io  Kiver  at  lirvtmlaud  .soarvv-. 

tt  Chl\v»vHW\l»  <nythiv>jj*«t<n  Kaj\iUN**iUt\  /CAi-Nf.*«M*i  wi»«.»r.  Spnnsr  ^.'r\H^k  at  Ivitosville 
yv^buudant^i  Kuig  Kuev  ,^t  Marble  ,%-\numon':  t'lg  i^ui.iio  Kiver  and  L;:tle  Bur^alo  Rivt-r 
at  »*aN|vr  vS^\*i\v\     \  er>  xs^miuon  in  spr;uc  brvs^k    ihr\>u^ht»u;  the  Orarks. 

M.  P\U\«|\hAliMk  iK^tAtus  vK,uiueMy,iv\  K,'»*:«.w,,<  V.^i«.'^.\  W'::::t>  K;ver  and  Folk  lUyo-i  at 
U.*l\vs\  i'*e  ,>\*aiNv^ ;  S^iUvUv  I'a^^ex  >  .iit«M.AiVr:\  cr<vV.>  ai  lviie>x  ;!>  vx^iLiuoa  :  Stra^Wrry 
K'.wVv  F;,%5  and  Ma*  ht'.u' oiY>«'k'i  ,'«•  S:u.thMl'e;  B;g  l>;;d^b»  K:xcr  ai  Ja>i»er  v*OArve  ;  K:::g 
Kixv\  a?  Marb»e  aud  St^v.vi  Kiv<:  ai  B^tck  K*v  k  oxMr.uuv;  ;  Wts:  Fork  of  Wh::e  K:T«r  at 
\\uvu*a«d  a»d  \\  >..t\»  K;\v;  ,*:  \^\!x»:\;  iW  .,»  s^arvx'  ;  M.iiu  ^n.l  Misl^lle  :otx>  •»:  Wh.ie 
K\xvv  a  I  Faxvitx^vsi'.o    .^Vur.d.frv: 

^-  CIk4a  T\|iU*x  v^irar\t  Takx-u  ;-.\\Xh;:<  K;x\ :.  SV,  «.lo  .4..;  vA*«y.rxxs>  i:  :v.i;t:5vi:>.  lu-.;  :: 
BUvk  K\v^i  a*  B^.a-.k  Ksvks  ''"5  i^\Axv^  (,:  t*,  ^•:  :'  -.-^f  •  ■,.<.,< ^ 

M  Nv>tl\>^^w  NiMiuiu«  ^\i^raiM  .'<  •  t  %/*v../  V  •«/»•  V'.  V  K:^-. r  i.  I  Ss^rir*:  Kix'er  j»:  :■*.-.  k 
K.sk^      Vhe  iviH^Jt    -   >'.HNiv.v-v    .-•;  \/. -^  /.  *      V  t  '«'     •         .-i*   ai^  jr\*::i  K:o  L<v»^3.  tr^r 
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(Alhurnops)  hlenniuH  are  from  Arkansas  Kivrr  near  Fort  Smith.  The  speciiiieus  listed  above 
are  iileiitiral  with  X.  bhiiuiiis.  The  types  of  X.  diWcioHUs  differ  in  being  a  little  more  slender 
and  in  having  ii  more  i>ointed  snont  and  smaller  preorbital  bone.  X.  hlennius  is  tlie  older 
name  and  shonld  be  nsed  for  tliis  species;  X,  delivionus  rej>re8<'nting  the  most  southern 
variety  of  this  exceedingly  variable  species. 

26.  Notropis  ozaxcanus  Meek,     ^^alado  and  Cauey  creeks  at  Hatesville;  Strawberry  Kiver  at  Smith- 

ville  (scarce). 

27.  Notropis  shumardi  (Girard). 

Xotropis  (AlburnopH)  shumardi  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  194  (Arkansas  Kiver  at  Fort 
Smith,  types);  Girard,  Fishes  Pacific  K.  R.  Survey,  1858,  261  (Arkansas  River  at  Fort 
Smith,  types). 

Xotropls  hoopa  Gilbert,  Proc.  I'.  S.  Nat.  Mus.  1884,201  (Salt  Creek,  Brown  County,  Ind.,  and  Flat 
Rock  Creek,  Rush  County,  Ind.,  types). 

Xotroph  Hcahriceps  Jordan  &  Gin)ert,  Proc.  U.  S.  Nat.  Mus.  1885  (White  River,  Eureka  Springs, 
Ark.,  in  part). 

The  typesof  J/fcMr«07>«  shumardi  Girard  have  never  been  found.  His  description  and 
figure  would  suggest  Xoiropis  hoops  Gilbert,  rather  than  any  other  species  so  far  known  from 
western  Arkansas,  unless  it  be  one  of  the  other  species  figured  on  same  page  of  Dr.  Girard's 
paper,  Alhunwps  hhnnius  or  Alhurnops  illecehrosus.  Xotropis  hoops  Gilbert,  is  a  very  common 
species  in  the  Ozark  Mtmntain  region,  and  it  seems  not  unlikely  to  have  been  in  Dr.  Girard's 
collection.  Alhurnops  hlennius  and  iltevebrosus  of  Girard  are  distinct  species  and  different 
from  Xotropis  fcoop*  of  Gilbert.  The  specimens  from  White  River,  Eureka  Springs,  recorded 
by  Drs.  Jordan  and  Gilbert  as  Xotropis  scahricepsy  are  for  the  most  i>art  the  X.  hoops  of 
Gilbert.  A  few  specimens  are  X.  arcansanus  Meek.  The  description  evidently  is  that  of  ^^ 
hoojys  Gilbert,  which  is  hero  regarded  as  identical  with  Xotropic  shumardi  (Girard).  White 
River  and  Polk  Bayou,  Bat^sville,  scarce;  Black  River. 

28.  Notropis  "Whipple!  (Girard).     Silver-Jin.     Common  in  White  River,  Polk  Bayou;  Miller,  Salado, 

and  Caney  creeks  at  Batesville;  Strawberry  River  at  Smithville,  and  in  the  main  and  middle 
forks  of  White  River  at  Fayetteville;  scarce  in  Laferty  Creek  at  Batesville. 

29.  Notropis  venustus  (Girard).     Black-tailed  Minnow.     White  River  at  Batesville  (scarce);   Polk 

Bayou  and  Miller  Creek  at  Batesville  (common);  Black  and  Spring  rivers  at  Black  Rock 
(abundant). 

30.  Notropis  X3enocephalus  (Jordan).     Scarce  in  White  River  at  Bateoville  and  Spring  River  at 

Black  Rock;  common  in  Black  River  at  Black  Rock.  This  species  resembles  X.  shumardi, 
but  has  a  smaller  eye,  dorsal  fin  more  posterior,  and  a  small  black  spot  at  the  base  of  the 
caudal  fin.  The  specimens  recorded  as  X.  shumardi,  in  the  Bulletin  of  the  U.  S.  Fish  Com- 
mission for  1889,  p.  121,  with  small  black  spot  at  base  of  caudal,  belongs  to  this  species.  I 
have  recently  compared  these  specimens  with  the  types  of  X.  xa'nocephalus  in  the  W  S. 
National  Museum  at  Washington,  and  find  no  difference  except  such  as  would  be  expected  * 
among  specimens  preserved  in  alcohol. 
31*  Notropis  cornutus  (Mitchill).  Common  Shiner.  l*olk  Bayou,  Laferty  and  Spring  crer'ks  at 
Batesville  (abundant);  Salado  and  Canej'  creeks  at  Batesville;  Black  River  at  I3lack  Rock 
(common);  Spring  River  at  Black  Rock;  Strawberry  River,  Flat  and  Machine  creeks  at 
Smithville;  King  River  at  Marble;  Big  Buft'alo  River  (scarce);  Little  Buft'alo  River,  Jasper 
(common);  Main  and  Middle  forks  of  White  River,  Fay^'tteville  (abundant).  It  is  difficult 
to  distinguish  the  young  of  this  species  from  the  young  of  Xotropin  zonatuH.  This  species  is 
the  more  common  in  ordinary  streams,  the  other  is  found  more  in  spring  brooks. 

32.  Notropis  zouatus  (Ajrassiz).     White  River,  Polk  Bayou,  and  Laferty  Creek  at  Batesville;  Black 

River  and  Sprinj;  River  at  Black  Rock  (scarce; ;  King  River  at  Maible  (common) ;  Middle 
Fork  of  Whit<'  River  at  Fayetteville  and  Big  Buffalo  River  (abundant). 

33.  Notropis  umbratilis  (Ciirard).  White  River,  I*olk   Bayou,  Salado,  Caney,  and  Spring  creeks  at 

Batesville  (scarce);  Flat  and  Machine  creeks  at  Smithville  (common).  This  minnow  is 
extremely  variable  in  form  and  color.  Some  individuals  have  a  very  deej)  and  much  com- 
jiressed  body,  and  the  deeper  speciuKMis  are  usually  the  darkest  in  color. 

34.  Notropis  galacturus  (Cope).     Mtlkij-taihd  Minnuw.     Polk    Bayou  and  Laferty  Creek  at  Bates- 

ville (scarce);  Spriug  River  at  Bhi<k  Rock  and  Strawlx-rry  River  at  Smithville  (common); 
Main  Fork  of  White  River  at  Fayetteville  (scane). 
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35.  Notropis  telescopus  arcausauus  (Mock).     This  species  is  s<ar('o  in  Laforty,  Salado,  and  Cauey 

creeks  at  Batesville,  Strawberry  Kiver  at  Smitbville,  and  the  Main  and  Middle  forks  of 
the  White  River  at  Batesville;  but  is  abundant  in  Little  IJufValo  Kiver  at  Jasper  and 
Big  Buttalo  River.  Many  females  taken  from  the  Little  Bntlalo  River  were  full  of  mature 
eggs.     Their  breeding  season  seems  to  be  about  the  last  of  May  or  first  of  Juno. 

36.  Notropis  atheriuoides  caddoeusis  (Meek).     Taken  in  White  River  and  Miller  Creek  (common) ; 

Polk  Bayou  and  Laferty  Creek  (abundant)  and  Salado  and  Caney  creeks  (scarce)  at  Bates- 
ville;  Village  Creek  at  Newport  and  Spring  River  at  Black  Rock  (abundant);  Black  River 
at  Black  Rock  (common). 

37.  Notropis  dilectus  (Oirard).     Emerald  Minnow,   White   River  at   Batesvillo  (abundant);  Polk 

Bayou  at  Batesville  (common);  Laferty,  Salado,  and  Caney  creeks  at  Batesville,  Black  and 
Spring  rivers  at  Black  Rock,  and  Middle  Fork  of  the  White  River  at  Batesville  (scarce). 

38.  Hybopsis  dissimilis  (Kirtland).     Spolttd  Afinnow.     White  River  at  Batesville  (scarce). 

39.  Hybopsis  amblops  (Rafinesque).     White    River  and  Polk   Bayou  at   Batesville  (scarce);  Big 

Buffalo  River  (common);  Little  Buftalo  River  at  Jasjier  (abundant);  Strawberry  River  at 
Smithville;  West  Fork  of  White  River  at  Greenland;  Main  and  Middle  forks  of  the  White 
River  at  Fayetteville  (scarce). 

40.  Hybopsis  kentuckiensis  (Rafincs(iue).     Hornij-htaded  Minnow.     Taken  at  Batesville  in  Laferty 

Creek  (scarce);  Spring  Creek  (connnon). 

41.  Sexnotilus  atroxnaculatus  (Mitchill).     Horned   Dave;    Creek  Chub,     Polk   Bayou   and  Lfiferty 

Creek  at  Batesville  (scarce);  Spring  Creek  at  Batesville;  Flat  and  Machine  creeks  at 
Smithville  (common) ;  Big  Bulfalo  River  (scarce) ;  King  River  at  Marble. 

42.  Notemigonus  chrysoleucus  (Mitchill).     Golden  Shiner.     White  River  and  Polk  Bayou  at  Bates- 

'villo  (scarce);  Salado,  Caney,  and  Spring  creeks  at  Batesville  (common). 

43.  Opsopceodus  emiliee  (Hay).     Salado  and  Caney  creeks  at  Batesville  (scarce).     Teeth,  5-5;  scales, 

41.     No  black  on  dorsal  fin ;  due,  no  doubt,  to  the  specimen  having  faded. 

44.  Dorosoma  cepedianum  (Le  Sueur).     Gizzard  Shad;  Biekori/  Shad.     White  River  at  Batesville, 

Black  River  at  Black  R(»ck;  White  River  at  Oxford  Bend;  scarce  at  all  of  these  places. 

45.  Clupeachrysochloris  (Rafinesque).     Skipjaek.     White  River  at  Batesville  (scarce). 

46.  Fundulus  catenatus  (Storcr).     Sindfish,     White  River  and  Polk  Bayou  at  Batesville  (scarce) ; 

Spring  River  at  Black  Rock;  Flat  and  Machine  creeks  at  Smithville  (common);  King  River 
at  Marble ;  Big  Bufialo  River  (abundant) ;  West  Fork  of  White  River  at  Greenland ;  Main  and 
Middle  forks  of  White  River  at  Fayetteville  (scarce). 

47.  Zygonectes  notatus  (Ratinesciue).     Top-minnow.     White  River,  Polk  Bayou,  Salado  and  Caney 

creeks  at  Batesville  (comm(m);  Laferty  and  Spring  creeks  at  Batesville  (scarce) ;  Village 
Creek  at  Newport  and  Black  River  at  Black  Rock  (common);  Spring  River  at  Black  Rock 
(^scarce);  Strawberry  River;  Flat  and  Machine  creeks  at  Smithville  (common);  Main  and 
Middle  forks  of  White  River  at  Fayetteville  (connnon). 
*  48.  Gambusia  affinis  (Baird  &  Girard).  Polk  Bayou  at  Batesville  (common) ;  Spring  Creek  at  Bates- 
ville (abundant);  Black  and  Spring  rivers  at  Black  Rock  (common);  Strawberry  River  at 
Smithville  (abundant) ;  Salado  and  Caney  creeks  at  Batesville  (scarce).  Many  of  the  females 
were  full  of  young,  especially  those  from  Spring  Creek,  taken  the  second  week  in  August. 

49.  Lucius  vermiculatus  (Le  Sue  ur).     Liitle  Green  Pickerel.     Si>ring  Creek  at  Batesville  and  Black 

River  at  Black  Rock  (common). 

50.  Lucius  reticulatus  (Le  Sueur).     Eastern  Pickerel.     Spring  Creek  at  Batesville,  not  common.     A 

few  specimens  were  taken  from  a  deep  hole  in  the  stream, 

51.  Anguilla  chrysypa  Rafinesque.     Common  Eel.     Black  River  at  Black  Rock.     One  specimen  was 

taken  on  the  shoals,  a  short  distance  above  the  city.     White  River  at  Oxford  Bend  (scarce). 

52.  Labidesthes  sicculus  (Cope).     Brook  Silverside.    White  River,  Polk  Bayou,  Salado  and  Caney 

creeks  at  Batesville  (scarce);  Village  Creek  at  Newport  (common);  Spring  River  at  Black 
Rock  (scarce);  Black  River  at  Black  Rock;  Strawberry  River  at  Smithville  (common);  Big 
Buffalo  River  (scarce) ;  King  River  at  Marble  and  Main  and  Middle  forks  of  White  River  at 
Fayetteville  (scarce). 

53.  Aphredoderussayanus  (Gilliams).     Pirate  Perch.     Spring  Creek  at* Batesville  and  Black  River  at 

Black  Rock  (scarce). 

54.  Elassoxna  zonatuxn  Jordan.     Spring  Creek  at  Batesville  (scarce). 
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55.  Ainbloplite8nipe8tri8(Rafiue8quc).     Ooggle-eye;  Rock  Bass,    Black  River  at  Black  Rock  (scarce). 

56.  Poxnozia  8paroidea  (Lueopode).     Calico  JUtss,     Black  River  at  Black  Rock. 

57.  Lepomis  cyanellus  Ratiuesqiie.     (ircen  Sitnfish;  Perch.    White  River  and  Spring  Creek  at  Bates- 

ville  (romuiun);  Laferty  Creek  at  I^atesville;  Black  River  at  Blark  Rock  (scarce) ;  Straw- 
berry River,  Flat  and  Machine  rreeks  at  Sinithville  (common);  Big  Bnlfalo  River  (abun- 
dant); Kinj;  Kiver  at  Marble  and  Main  and  Middle  forks  of  White  River  at  Fayetteville 
(scarce).  The  species  of  sunti.shcs,  more  especially  those  belonging  to  the  genus  LepomiSj 
are  known  in  Arkansas  as  *' perch.'' 

58.  Lepoini8  macroQ^iirus  (Hatinesque).     Taken  in  the  White  River,  Spring,  Sala^lo,  and  Cane}' 

creeks  at  Bates vi lie,  and  in  Black  River  at  Black  Rock,  but  scarce  at  all  these  places. 

59.  Lepomi8  ganuani  Forbes.     Obtained  in  Salado,  Caney,  and  Spring  creeks  at  Batesville,  and  in 

Black  River  at  Black  Rock ;  scarce  at  all  of  these  places.  Probably  identical  with  L, 
miniatus. 

60.  Lepomia  pallidua  (Mitch  ill).     Blue  Sun  fish;  Perch.     White  River  at  Batesville  (scarce);  Village 

Creek  at  Newport;  Black  and  Spring  rivers  at  Black  Rock  (common). 

61.  Lepomis  megalotia  (Rafinesque).     Long-cared  Sunfish;  Perch.    White  River  and  Laferty  Creek 

at  Batesville  (scarce);  Salado  and  Caney  creeks  at  Batesville;  Black  and  Spring  rivers  at 
Black  Kock  ;  Strawberry  River  at  Sniithville  (common);  Flat  and  Machine  creeks  at  Smith- 
villc,  King  River  at  Marble,  and  Big  Butl'alo  River  (scarce);  Main  and  Middle  forks  of 
White  River  at  Fayetteville  (abundant). 

62.  Micropterus  salxnoides  (Laccpcde).     Big-mouthed  Black  Bass;   Trout.     White  River  and  Polk 

Bayou  at  Batesville  (common);  Salado  and  Caney  creeks  at  Batesville  (scarce);  Black  and 
Spring  rivers  at  Black  Rock;  Strawberry  River  at  Sniithville  (common);  Village  Creek  at 
Newport  (scarce);  Main  and  Middle  forks  of  White  River  at  Fayetteville  (common). 

63.  Micropterus  dolomieu  Lacepede.     Small -mouthed  Black  Bass;    Trout.     White  River  and  Laferty 

Creek  at  Batesville;  Strawberry  River  at  Sniithville;  Main  and  Middle  forks  of  White 
River  at  Fayetteville  (common).  Both  this  and  the  preceding  species  are  known  in  the 
South  as  ''trout." 

64.  Etheostoma  pellucidum  vivax  (Hay).     Sand  Darter.    White  River  at  Batesville  (common) ;  Polk 

Bayou  and  Miller  Creek  at  Batesville;  Strawberry  River  at  Sniithville  (scarce).  In  these 
specimens  the  body  is  covered  with  scales  except  on  the  belly  and  anterior  dorsal  region. 
The  rest  (if  the  dorsal  regi(»n  is  loosely  scaled. 

65.  Etheostoma  nigrum  Rafinesquo.     Polk  Bayou;  Salado  and  Caney  creeks  at  Batesville;  Straw- 

berry River  at  Sniithville  (scarce). 

66.  Etheostoma  chlorosoma  (Hay).     Spring  River  and  Black  River  at  Black  Rock  (scarce). 

67.  Etheostoma  blennioides  Ratinesfiue.      (ircen-Mided  Darter.     White  River  at  Batesville;  Black 

River  at  Bla«k  Rock;  Strawberry  River;  Flat  and  Machine  creeks  at  Siuithville  (scarce); 
Big  Butlalo  River  (coninion). 

68.  Etheostoma  caprodes  (Rafiiiesfiue).     Ilogfish  ;  Log   Perch.     White  River  at  Batesville;    lilack 

antl  Spring  rivers  at  Black  Rock;  Middle  and  Main  forks  of  White  River  at  Fayetteville 
(scarce);  Strawberry  River  at  Sniithville  (comnum). 

69.  Etheostoma  aspro  i Cope  &  Jordan).     Black-sided  Darter.     White  River  at  Batesville  (scarce); 

Salado  and  Caney  creeks  at  Batesville  (common);  Black  and  Spring  rivers  at  Black  liock 
(scarce);  Strawberry  River  at  Sinithville  (common). 

70.  Etheostoma  phoxocephalum  Nelson.     White  River  at  Batesville;  Spring  River  at  Black  Rock; 

Strawberry  River  at  Sinithville  (scarce). 

71.  Etheostoma  evides  (.Jordan  it  Cnpeland).     Spring  River  at  Black  Rock;  Strawberry  River  at 

Sinithville;  Black  River  at  Black   Rock  (scarce). 

72.  Etheostoma  cymatotaenia  (tilbert  «&  Meek.     Salado  and  Caney  creeks  (scarce). 

73.  Etheostoma  ouachitae  (.Jordan  &  (Jilbert).     Black  River  at  Black  Rock.     Two  specimens  were 

obtained.  Hea<l,  1;  depth,  6A;  dorsal  fin,  x-13;  anal  fin,  II-IO;  scales,  (>-58-7;  lateral  line 
complete.  Breast  and  nape  naked,  cheeks  and  opercles  scaled.  Scales  on  belly  deciduous, 
leaving  a  naked  strip.  Gill  membrane  scarcely  connected,  free  from  the  isthmus.  Snout 
pointed,  mouth  tcriiiinal ;  jaws  eipial  and  well  supplied  with  teeth.  Upper  jaw  with  frenum 
scarcely  protractile.  Color  similar  to  K.  aspro;  spots  on  sides  confluent  and  irregular.  All 
of  the  fins  are  barred  with  darker  except  ventrals  and  anal.     Body  very  slender,  subterete. 
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74.  EtheoBtoma  zonale  (Cope^.     Polk  Bayou  aud  Spring  Creek  at  Batesville;  Black  Kiver  at  Black 

Rock  (scarce) ;  Spriug  Rivor  at  Black  Rock  (common)  ;  White  River,  Oxford  Bend,  and  Main 
and  Middle  forks  of  White  River  at  Fayetteville  (scarce). 

75.  Etheostoma  whipplei  (Girard).     Polk  Bayou,  Salado  and  Caney  ereeks  at  Batesville;  Spring 

River  at  Black  Rock  (scarce). 

76.  Etheostoma  histrio  (Jordan  &  Gilbert).     Black  River  at  Black  Rock,  one  specimen.     Length, 

head,  4^;  depth,  5^;  dorsal,  ix-12;  anal,  ii-7;  scales,  5-56-7.  Nape  well  scaled.  Cheeks 
naked;  oporcles  with  a  few  scales  on  the  upper  portion.  Breast  and  anterior  portion  of 
belly  naked;  rest  of  belly  with  ordinary  scales.  Body  very  robust ;  dyrsal  region  elevated; 
snout  blunt,  sharply  decurved;  mouth  small,  siibinferior,  lower  jaw  included;  up])er  jaw 
slightly  protractile;  teeth  in  jaws  well  developed.  Color  very  dark,  mottled;  si)inou8 
dorsal  with  dark  band  across  tops  of  spines  and  extending  down  on  front  of  fin;  soft  dorsal, 
with  black  dots,  irregularly  barred;  anal  and  paired  fins  barred. 

77.  Etheostoma  uranidea  (Jordan  &  Gilbert).     White  River  at  Batesville;  Black  and  Spring  rivers 

at  Black  Rock  (common). 

78.  Etheostoma  juliae  Meek.     King  River  at  Marble;  Middle  Fork  of  White  River  at  Fayetteville 

(scarce).  Known  only  from  these  specimens  and  the  types  which  were  obtained  from  James 
River  near  Springfield,  Mo. 

79.  Etheostoma  CGBruleum  spectabile  (Agassiz).     liainbow  Darter.     Polk  Bayou  (scarce)  ;  Miller 

Creek  (common) ;  Laferty  and  Spring  creeks,  at  Batesville  (abundant) ;  Spring  River  at 
Black  Rock;  Flat  and  Machine  creeks  at  Smithville  (common);  Big  Buffalo  River  (abun- 
dant); Little  Buffalo  River  at  Jasper;  King  River  at  Marble;  White  River  at  Oxford  Bend ; 
West  Fork  of  White  River  at  Greenland;  Middle  and  Main  forks  of  White  River  at  Faj^ette- 
ville  (common).     This  is  the  most  abundant  of  the  darters  in  the  Ozark  Mountain  region. 

BO.  Etheostoma  iovrae  Jordan  &.  Meek.  Little  Buffalo  River  at  Jasper.  Three  specimens  were 
obtained.  Head,  4  in  the  length  of  the  body;  depth,  5^  to  6;  dorsal,  ix  or  x-10  or  11; 
anal,  ii-7  or  8;  scales  in  the  lateral  line  54  to  58.  Nape,  cheeks,  opercles,  and  breast  scaly; 
breast  partially  naked;  belly  entirely  scaled  with  ordinary  scales;  body  slender,  not  much 
compressed ;  snout  bluntish ;  mouth  little  oblique,  large,  maxillary  reaching  pupil  of  eye ; 
jaws  equal;  gill  membranes  not  broadly  united,  free  from  the  isthmus;  upper  jaw  slightly 
protractile,  maxillary  free  from  the  preorbital.  Eye  large,  3^  in  head  ;  interorbital  width 
2  in  eye.  Lateral  line  incomplete,  terminating  about  half  way.  Color  olivaceous,  mottled 
with  darker.  Nine  blackish  (irregular)  spots  on  sides.  Six  dark  bauds  across  the  back. 
Dorsal  and  caudal  fins  barred;  ventrals  dark,  other  fins  light.  £.  iowce  is  a  very  variable 
darter.  The  specimens  here  described  differ  somewhat  in  form  and  coloration  from  speci- 
mens from  the  northwest.  The  range  known  at  present  is  Iowa  and  Nebraska  to  British 
Columbia.  I  am  inclined  to  consider  these  specimens  as  E.  iowa',  regarding  the  difl'erence 
here  recorded  as  seasonal.  These  specimens  were  taken  in  the  spring,  evidently  near  the 
breeding  season ;  other  specimens  I  have  ex;imined  were  collected  in  the  summer  and  fall. 

'81.  Etheostoma  sazatile  (Hay).  Village  Creek  at  Newport;  Strawberry  River  at  Smithville; 
Main  and  Middle  forks  of  White  River  at  Fayetteville;  Black  River  at  Black  Rock;  Polk 
Bayou  at  Batesville  (scarce);  Spring  River  at  Black  Rock  (common). 

82.  Etheostomia  punctalatum  (Agassiz).     Main  fork  of  White  River  at  Fayetteville.     Only  2  small 

specimens  obtained;  apparently  very  scarce. 

83.  Roceus  chrysops   (Rafinesque).     Striped  Bass.     White   River   at   Batesville   (common).     This 

species  is  reported  as  being  quite  common  in  the  White  River  near  Batesville.  It  is  a 
favorite  with  hook-and-liue  sportsmen. 

84.  Cottus  bairdi  Girard.    Milhrs  Thumb ;  *' Cod";  Blob.    Polk  Bayou  and  Spring  Creek  at  Batesville 

(common);  Spring  River  at  Black  Rock  (scarce) ;  King  River  at  Marble  and  Big  Buffalo 
River  (common);  Little  Buffalo  River  at  Jasper  (scarce). 
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LITTLE    RED    RIVER    BASIN. 

Little  Eed  Eiver  belongs  to  the  eastern  slope  of  the  Ozark  Mountains.  It  was 
visited  near  Heber  and  Jiidsonia.  At  the  former  place  the  bottom  is  very  rocky  and 
the  current  swift.  A  heavy  rainfall  in  the  upper  part  of  its  basin  had  caused  the 
water  to  rise  in  the  river  to  such  an  extent  as  to  render  our  efforts  at  collecting  less 
successful  than  they  ptherwise  would  have  been.  A  few  fishes  were  obtained  from  a 
small  creek  on  the  north  side  of  the  river.  At  Judsonia  the  current  is  sluggish,  the 
water  usually  deep,  and  the  bottom  muddy.  A  short  distance  above  the  city  are  some 
shoals  with  rocky  and  sandy  bottom.     Our  collections  were  made  at  this  point. 

We  also  visited  three  tributaries  of  the  Little  Red  Kiver  near  Kinderhook  and 
Shiloli,  namely,  Devil's  Fork,  !N'orth  and  West  forks.  These  streams  were  very  rocky 
and  seining  in  them  was  difficult.  They  were  cut  in  many  places,  so  as  to  form  deep, 
wide  holes,  which  seemed  full  of  fish  life,  sunfishes  being  especially  abundant.  Of 
all  the  streams  seen  by  me  in  the  Ozark  region  these  seemed  to  have  the  largest  and 
deepest  holes,  the  one  on  North  Fork  near  the  crossing  of  the  Kinderhook  road  being 
large  enough  to  be  called  a  lake.  Its  depth  is  said  to  be  over  25  feet  in  times  of  low 
water.  These  long,  deep  holes  excavated  in  the  beds  of  streams  seem  to  be  very 
characteristic  of  the  Ozark  Mountain  rivers. 

The  region  drained  by  these  three  branches  is  very  thinly  populated,  and  the 
fishes  in  the  streams  appear  to  have  been  but  little  disturbed  by  man. 

Bull  Creek  is  a  small  stream  draining  a  comparatively  low  and  level  region.  It 
contained  very  little  water  when  seen  by  us  and  was  full  of  snags  and  cypress  knees. 
Our  collecting  was  mostly  done  near  the  railroad,  in  some  holes  which  receive  overflow 
water  from  the  creek  during  most  of  the  heavy  rains  each  year. 

LIST  OF  THE  FISHES  OF  THE  LITTLE  RED  RIVER  BASIN. 

1.  Lepisosteus  osseus  (Liniiieus).      Common  Gar  Pike;  Long-nosed  Gar.     Common  in  the  Little  Red 

River  at  Judsonia. 

2.  Lepisosteus  platystomus  Rafinesque.      Short-nosed   Gar  Pike.      Little   Red  River  at  Judsonia 

(scarce). 

3.  Amia  calva  Linnteus.     Dogfish;  ^'Grindle."    Bull  Creek  at  Beebo  (abundant).     Many  specimens  of 

this  species  were  taken  from  some  large  ponds  near  the  railroad. 

4.  Ameiurus  melas  (Rafinesque).     Bullhead.     Little  Red  River  at  Heber  (not  common);  Bull  Creek 

at  Beebe  (abundant). 

5.  Ameiurus  nebulosus  (Le  Sueur).     Common  Bullhead.     South  Fork  of  Little  Red  River  at  Kinder- 

hook (scarce). 

6.  Ictalurus  punctatus  (Rafinesque).      Channel   Cat;     White   Cat.      Little  Red  River  at  Judsonia 

(common). 

7.  Ictiobus  bubalus  (Rafinesque).     Buffalo.     Little  Red  River  at  Judsonia,  scarce.     Head,  4 ;  depth, 

2^;  dorsal  rays,  26;  anal  rays,  8;  scales,  9-38-6;  lateral  line  straight;  lips  thick,  the  margin 
of  the  lower  jaw  forming  an  acute  angle.     Color  dark.  ' 

8.  Carpiodes  velifer  (Rafinesque).     Quillback.     Little  Red  River  at  Judsonia  (common). 

9.  Catostoxnus  nig^ricans  (Le  Sueur).     Hog  Sucker;  Mullet.     Little  Red  River  at  Heber;  Devil's  Fork 

at  Shiloh;  Middle  Fork  and  South  Forks  at  Kinderhook  (scarce), 

10.  Mozostoma  duquesnei  (Le  Sueur).     Common  Redhorse.    Little  Red  River  at  Heber  (scarce);  at 

Judsonia  (common);  Devil's  Fork  at  Shiloh;  Middle  Fork  at  Kinderhook  (common);  South 
Fork  at  Kinderhook  (scarce). 

11.  Minytrema  melanops  (Rafinesque).     Striped  Sucker.     Bull  Creek  at  Beebe  (scarce). 

12.  Erimyzon  sucetta   (Lac<5pede).     Chub   Sucker.     Little  Red  River  at  Heber  (common);   South 

Fork  at  Kinderhook  (scarce) ;  Bull  Creek  at  Beebe  (abundant). 
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13.  Placopharynx  carinatus   (Cope).     Little   Red    Kiver   at    Heber   and    Devil's   Fork   at   Shiloh 

(coiiiuioii). 

14.  Campostoma  auomalum   (Rafinesruie).     Stone'rulUr.     Little  Ked  River  at  Heber  and  Devils 

Fork  at  Shiloh  (scarce);  Middle  and  South  forks  at  Kiuderhook  (common). 

15.  Hybognathus  uuchalis  Aj^assiz.     Silver-finh.     Little  Red  River  at  Heber  and  Judsonia;  ^liddle 

Fork  at  Kinderbook  (scarce). 

16.  Pimephales  notatus  (Rafinesqne).     Blunt-nosed  M in noic.     Little  Red  River  at  Heber  and  Devil's 

Fork  at  Shiloh  (common);  Sonth  Fork  at  Kinderhook  (scarce). 

17.  Pimephales  promelas  Kadnesque.  Flathead  Minnow.  Little  Red  River  at  Heber  and  Middle  Fork 

at  Kiuderhook  (common);  South  Fork  at  Kinderhook  (scarce;. 

18.  Notropis  heterodon  (Cope).     Little  Red  River  at  Heber  (scarce). 

19.  Notropis   zaenocephalus    (Jordan).     Devil's  Fork  at  Shiloh  (common);  Middle  Fork  at  Kiu- 

derhook; Little  Red  River  at  Judsonia  (scarce). 

20.  Notropis  shumardi  (Girard).     Little  Red  River  at  Heb«*r  (abundant) ;   Devil's  Fork  at  Shiloh; 

Middle  and  South  forks  at  Kinderhook  (common). 

21.  Notropis  galactorus  (Cope).     Milky'tailtd  Mhinoic.     Middle  Fork  at  Kinderhook  (scarce). 

22.  Notropis  whipplei  (Girard).     Silnr-fin.     Little  Red  River  at   Heber   (common)  and  Judsonia 

(scarce) ;  DeviFs  Fork  at  Shiloh  (scarce) ;  Middle  and  South  forks  at  Kinderhook  ^  abundant). 

23.  Notropis  venustuB  (Girard).     IHack-taned  Minnow.     Little  Red  River  at  Heber  and  Judsonia; 

Middle  Fork  at  Kinderhook;  Devil's  Fork  at  Shiloh  (scarce). 

24.  Notropis  umbratilis  (Girard).     Little  Red   River  at  Judsonia;  Middle   Fork   at   Kinderhook 

(scarce). 

25.  Notropis  dilectus  (Girard).     Emerald  Minnow.     Little  Red  River  at  Heber  (scarce.) 

26.  Notropis  atherinoides  caddoensis  Meek.     Little  Red  River  at  Heber  (scarce)   and  Judsonia 

(common);  Middle  Fork  at  Kinderhook  (abundant). 

27.  Notropis  comutus  (Mitchill).     Common  Shiner.     Hull  Creek  at  Beebe  (scarce). 

28.  Hybopsis  watauga  (.Ionian  &  Evermaun).     Four  specimens  from  the  South  Fork  of  the  Little 

Red  River  at  Kiuderhook.  Length  of  longest  specimen,  2^  inches;  head,  45;  depth,  6; 
D.  8,  A.  7;  scales,  7-52-6;  (vertical  rows  counted  from  dorsal  to  ventral  fins);  lateral 
line  on  the  7th  row.  First  dorsal  ray  nearer  tip  of  snout  than  base  of  caudal  tin  by  nearly 
two-tit^hs  length  of  head.  About  23  scales  before  dorsal.  Body  long  and  slender.  Snout 
rather  long;  les<4  blunt  than  in  //.  amblop-i.  Eye  medium,  its  diameter  equaling  the  length 
of  snout,  three  in  head.  Ventrals  Lave  their  origin  under  vertical  from  Urst  dorsal  rays; 
barbels  small.  A  dusky  lateral  band,  v^y  little  silvery  redection ;  above  lateral  band  a 
lighter  olivaceous  band  about  as  wide  as  lateral  band.  Dorsal  region  dusky.  Belly  oliva- 
ceous. Difters  from  typical  watauga  somewhat  in  coloration  and  in  being  more  slender, 
but  agrees  with  it  in  other  respects. 

29.  Hybopsis  storerianus  (Kirtlaud).  Middle  Fork  of  Little  Red  River  at  Kinderhook  (scarce). 

30.  Sexnotilus  atromaculatus  (Micchill).     lUver  Chub.     South  Fork  at  Kinderhook. 

31.  Notemigonus  chrysolencns  (Mitchill).  Golden  Skiner,    Little  Red  River  at  Judsonia  (common); 

Bull  Creek  at  Beebe  (abundant). 

32.  Dorosoxna  cepedianum  (Le  Sueur).      Gizzard  Shad;   Hickory  Shad.    Little  Red  River  at  Heber 

(scarce)  and  Judsonia  (common);  Bull  Creek  at  BeeW  (abundant). 

33.  Clnpea  chrysochloris  (Ratiuestiue).     Skipjack.     Little  Red  River  at  Judsonia  (common). 

34.  Zygonectes  notatas  (Ratinesque).     Top-minnow.     Little  Red   River  at   Heber   and   Judsonia: 

DeviFs  Fork  at  Shiloh;  Middle  and  South  forks  at  Kinderhook  (common). 

35.  Lucius  venniculatas  (Le  Sueur).     Little  Pickerel.     Little  Red  River  at  Heber  (scarce)  and  Jud- 

sonia (common):  Bull  Creek  at  Beebe  (common). 
36l  Lucius  reticulatus  (Le  Suenr).     Eastern  Pickerel.     Little  Red  River  at  Heber  (common ">. 

37.  Labidesthes  sicculus  (Cop«).     Brook  Sitrer»ide.     Little  Red    River  at    Hel>er  (abundant)  and 

Judsonia  (common);  DeviFs  Fork  at  Shiloh  > common);  MidiUe  and  South  forks  at  Kiuder- 
hook (scarce). 

38.  Pomozis  sparoides  (Lacepede).     Calico  Bam.     Little  Re. I  River  at  Judsonia  (common  K 

39.  Centrarchus macropterus  ( Lacepede ">.     Bull  Creek  at  Beebe  (common). 

40.  Ambloplites  rupestris  (Rafinestiuel.     Ro<^k  Bans.     Little  Reil  River  at  Heber  and  Devil'&Fork  at 

Shiloh  (scarce);  Middle  Fork  at  Kinderhook  (common). 
4X.  Lepomis  cyanellus  Ratiaes4][ue.    Green  Sunjish:  ^*  Perch."    South  Fork  at  Kinderhook  u-ommuu). 
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42.  Lepomis  macrochirus  (Rafiuesriiie).     '•  Perch.^^    Devil's  Fork  of  Little  Red  River  (scarce). 

43.  Lepomis  pallidus  (Mitcbill).     Blue  Sunfish.     Little  Red  River  at  Heber  andJiidsonia  (common) ; 

Devil's  Fork  at  Shiloli  and  Middle  Fork  at  Kinderbook  (scarce);  Bull  Creek  at  Beebe 
(abundant). 

44.  Lepomis  humilis  (Girard).    Red-spoited  Sanfish;  *'  Perch."    Little  Red  River  at  Heber  (scarce) 

45.  Lepomis  megalotia  (Rafinesque).     Long-eared  Suttjish;    ''  Perch."    Little  Red  River  at  Heber 

(abundant)  and  Judsonia  (common);  Devil's  Fork  at  Sbilob  (scarce) ;  Middle  and  South 
forks  at  Kinderbook  (abundant);  Bull  Creek  at  Beebe  (abundant). 

46.  Micropterus  salmoidea  (Lacopvde).      Big -mouthed  Black  Bass;  '^  Trout."     Little  Red  River  at 

Heber  and  Judsonia  (common);  Middle  and  South  forks  at  Kinderbook  (scarce). 

47.  Micropterus  dolomieu  Lac^pcde.      Small-mouthed   Black    Bass;     Trout.     Little    Red   River  at 

Hel)er  (abundant)  and  Judsonia  (common);  Devil's  Fork  at  Shiloh  and  Middle  Fork  at 
Kinderbook  (common);  South  Fork  at  Kinderbook  (scarce). 

48.  Etheostoma  pellucidum  vivax  (Hay).     Sand  Darter.     Little  Red  River  at  Judsonia;  Middle 

Fork  at  Kinderbook  (scarce). 

49.  Etheostoma  blennioides  Rafinesque.     Green-sided  Darter.     Middle  and  South  forks  at  Kinder- 

hook  (scarce). 

50.  Etheostoma  caprodes  (Rafinesque).     Hogfish.     Little  Red  River  at  Heber  (scarce). 

51.  Etheostoma  aspro  (Cope  &  Jordan).     Black-sided  Darter.    Little  Red  River  at  Judsonia  (scarce). 

52.  Etheostoma  phoxocephalum  (Nelson).    Middle  Fork  at  Kinderbook  (scarce). 

53.  Etheostoma  cceruleum  spectabile  (Agassiz).     Eainhoxc  Darter.     Middle  and  South  forks  at 

Kinderbook  (scarce). 

54.  Etheostoma  Tvhipplei  (Girard).     South  Fork  at  Kinderbook  (scarce). 

55.  Etheostoma  zonale  (Cope).    Middle  and  South  forks  at  Kinderbook  (scarce). 

56.  Etheostoma  saxatile  Hay.    South  Fork  at  Kinderbook;  Little  Red  River  at  Judsonia  (scarce). 

57.  Etheostoma  microperca  Jordan  &  Gilbert.     Least  Darter.    Little  Red  River  at  Heber  (scarce). 

58.  Aplodinotus  grunniens  (Rafinesque).   Fresh-water  Drum,  Little  Red  River  at  Judsonia  (scarce). 

THE  ARKANSAS  RIVER  BASIN. 

The  Arkansas  River  was  visited  at  Little  Rock,  Mulberry,  and  Fort  Smith.  The 
water  of  this  river  is  seldom,  if  ever,  clear,  and  the  fishes  taken  from  it  have  that 
pale,  sickly  color  so  characteristic  of  the  fishes  of  the  Platte  and  Missouri  rivers. 
The  species  of  smaller  fishes  seem  very  scarce. 

The  Chadron  is  a  northern  tributary  of  the  Arkansas  near  Conway.  It  is  a  small 
stream,  flowing  over  a  rocky'bottom  until  it  reaches  the  lowlands  along  the  Arkansas 
River,  where  it  continues  with  a  sluggish  current  in  a  deeper  channel.  We  visited 
this  stream  near  Pinnacle  Springs.    Its  bottom  was  very  rocky  and  the  current  swift. 

Cove  Creek,  a  western  tributary,  was  visited  near  Martinsville.  It  is  similar  to 
the  main  river,  though  less  rocky,  and  the  current  less  swift. 

East  Fork  near  Conway  is  a  sluggish  creek  with  very  muddy  bottom,  similar  to 
the  lower  Chadron. 

Illinois  River  (Russellville)  and  Mulberry  River  resemble  very  closely  the  Chad- 
ron, as  does  also  the  Big  Piney.  We  collected  in  the  Walnut  Fork  of  Big  Piney  near 
Swain,  in  Illinois  River  near  Russellville,  and  in  the  Mulberry  near  Mulberry.  All 
of  these  streams  drain  a  sandstone  region. 

Sallisaw  River  is  a  northern  tributary  of  the  Arkansas,  about  50  miles  west  of 
Fort  Smith.  It  drains  mostly  a  limestone  region,  is  well  fed  by  sjmngs,  and  where 
visited  (near  Makey's  store)  has  a  sandy  and  gravelly  bottom.  It  is  very  similar  to 
the  Illinois  River,  which  is  only  a  few  miles  west  of  it. 
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LIST  OF  THE  FISHES  OF  THE  ARKANSAS  RIVER  BASIX. 

X.  Petromyxon  concolor  'Kirtland).     River  Lampreif.     One  siaall  siwfcim*?u    larval;  of  this  species 
wa*  taken  in  Salli-saw  Kiver.  near  Makev's  store. 

2.  Lepisosteus  osseas  CLinn^eus).     Comiuon  Gar-Pike:  Long-no^ed  Gar.     Common  in  Arkansas  Riv^-r 

at  Little  Rr»ck  and  Mulberry,  and  in  the  £a«t  Fork  of  Chadron  at  Conway.  The  negr^nrs 
alon^  the  Arkansas  Kiver  eat  this  and  the  following  sf>ecies.  s^ime  of  them  expressing  a 
preference  for  gars  over  catfishes.  AH  the  gars  we  took  at  Mulberry  were  carried  oil  by 
negroes  for  fcKxl. 

3.  Lepisosteus  platystomus  Bafinesqne.     Shori-nowd  Gar- Pike.    East  Fork  of  Chadron  at  Conway 

(scarce;. 

4.  Ictalums  furcatns  (Cavier  &  Valenciennes). 

5.  Ictaloms  ponctatos   (Rafinesque).    Ckanmel   Cat;     PThite  Cat.    Arkansas   Hiver  at  Little  Rock 

(abundant;  and  Mulberry  (common);  Mulberry  River  at  Mnll>erry  (common;. 
€.  Leptops  olivaris  (Rafinesijue;.     Afnd    Cat;  Flathead  Cat.     Arkansas  River  at  Little  Rock  and 
Mulberry  and  Cove  Creek  at  Martinsville  (scarce). 

7.  Ameiiiziis  melas  (Rafinesque).      Bullhead.     East  Fork  of  Chadron  at  Conway  (scarce):  Sallisaw 

River  at  Makey's  store  (common*. 

8.  Notnms elenthems  Jordan.    Slone  Cat.    Sallisaw  River  at  Makev's  store  (scarce). 

9.  Ictiobiis  velifer  (Rafinesque).     Quillback  ;  Carp  Sucker.    Arkansas  River  at  Little  Rock  and  Mul- 

berry; East  Fork  of  Chadron  at  Conway:  Sallisaw  River  at  Makey's  store  (common  ».  In 
specimens  from  East  Fork  of  Chadron,  at  Conway,  the  dorsal  rays  are  24 :  scales.  37.  A 
specimen  from  the  Arkansas  River  has  dorsal  25:  scales,  6-37-5:  head.  4^:  depth.  3; 
color,  silvery.    In  all  specimens  the  lips  are  thin,  the  under  jaws  making  an  obtuse  angle. 

10.  Ictiobas  tana  (Agassiz).     Razor-hack  Buffalo.    Arkansas  River  at  Little  Rock.     Lips  thick:  the 

lower  jaw  forming  an  acute  acgle.  D.  25:  A.  7;  scales,  7-37-5 ;  head.  4:  depth.  2?:  color 
darker  and  less  silvery  than  in  preceding  species.  Illinois  River  at  Rnssellville  ^scarce). 
Similar  to  the  above  in  appearance.    Scales,  6-38-5;  head,  3| ;  depth.  3:  silvery. 

11.  Catostomns  nigricans  Le  Sueur.     Hog  Sucker;  Stone-roller.    Cove  Creek  at  Martinsville:  Mul- 

berry River  at  Mulberry  and  Sallisaw  River  at  Makey's  store  (common). 

12.  Erimjzon  sncetta  (Lac^pede).     Chuh  Sucker.    lUinois  River  at  Rnssellville  and  Sallisaw  River 

at  Makey's  (scarce). 

13.  Mozostoma  dnqnesnei  (Le  Sueur).     Common  Bedhorse;  White  Sucker.    Cove  Creek  at  Martins- 

ville (abundant);  Illinois  River  at  Rnssellville  (scarce);  Sallisaw  River  at  Makey's 
(abundant). 

14.  BCinytrema  melanops  (Rafinesque ).     Striped  Sucker,    Illinois  River  at  Rnssellville  (scarce). 

15.  Placopbarynz  carinatos  Cope.     Cove  Creek  at  Martinsville  and  Mulberry  River  at  Mulberry 

(scarce);  Sallisaw  River  at  Makey's  (abundant).  This  sucker  so  resembles  the  redhorse 
that  fishermen  know  it  bv  the  same  name. 

16.  Campostomaanomalnm  (Rafinesc(ue).     Stone-Lugger;  Stone-Boiler.    Cove  Creek  at  Martinsville 

(common);  Illinois  Biverat  Rnssellville  (scarce);  Mulberry  River  at  Mulberry  (abundant): 
Sallisaw  River  at  Makey's  (scarce). 

17.  Hybognathos  nabila  (Forbes).     Sallisaw  River  at  Makey's  (common). 

18.  Hybognathos  nnchalis  Agassiz.     Silvery  Mimmow.    Arkansas  River  at  Little  Rock  and  Mulberry 

(abundant) ;  East  Fork  Chadron  at  Conway  (common) :  Illinis  River  at  Rnssellville  (scarce) ; 
Sallisaw  River  at  Makey^s  (common). 

19.  Pimephales  notatus  (Rafinesque).     Blunt-nosed  Minnow.    Cove  Creek  at  Martinsville:  Eliuois 

River  at  Rnssellville  and  Mulberry  River  at  Mulberry  (common);  Sallisaw  River  at  Makey's 
(abundant). 

20.  Pimephales  promelas  Rafinesque.     Flat-head  Minnow.    Illinois  River  at  Rnssellville  (scarce). 

21.  Cliola  vigilax  Girard.    Arkansas  Biver  at  Little  Rock  and  East  Fork  of  the  Chadron  at  Conway 

(common). 

22.  Notropis  blennins  (Girard).    Arkansas  and  Mulberry  rivers  at  Mulberry  (scarce). 

23.  Notropis  shamardi  (Girard).    Arkansas  River  at  Mulberry  and  Cove  Creek  at  Martinsville 

(scarce);  Illinois  River  at  Rnssellville  (common);  Sallisaw  River  at  Makey's  (scarce).  All 
of  the  species  belonging  to  the  genus  Xotropis  are  known  as  minnows.  Only  a  few  of  the 
larger  and  better-known  ones  have  received  common  names. 


THE    FISHES    OF   ARKANSAS.  85 

24.  Notxopis    Whipple!   (Girard).     Silrer-Jin.     Arkansas    River  at   Mulberry;    Chadron    River   at 

Pinnacle  Springs ;  East  Fork  of  Cbadron  at  Conway  (common);  Cove  Creek  at  Martinsville 
(abundant) ;  Illinois  River  at  Russellville  (common) ;  Mulberry  River  at  Mulberry ;  Sallisaw 
River  at  Makey's  (abundant) ;  North  Fork  of  Chadron  at  Martinsville  (commou), 

25.  Notropia  lutrensis  (Baird  &  Girard).     Arkansas  River  at  Little  Rock  (common)  and  at  Mulberry 

(scarce);  Mulberry  River  at  Mulberry  (scarce). 

26.  Notxopis  xaenocephalus  (Jordan).     Mulberry  River  at  Mulberry  (scarce),  Cove  Creek  at  Mar- 

tinsville and  Illinois  River  at  Russellville  (common). 

27.  Notropis  telescopus  caddoensis  Meek.     Cove  Creek  at  Martiaisvilie  (scarce) ;  Illinois  River  at 

Russellville;  North  Fork  of  Chadron  at  Martinsville  (common). 

28.  Notropis  umbratilis  (Girard).     Chadron  River  at  Pinnacle  Spring  and  Cove  Creek  at  Martins- 

ville (scarce). 

29.  Notropis  dilectus  (Girard).     Emerald  Minnow.     Arkansas  and  Mulberry  rivers  at  Mulberry; 

Chadron  River  at  Pinnacle  Springs;  East  Fork  of  Chadron  at  Conway  and  Sallisaw  River 
at  Makey's  store  (scarce).     The  bodies  of  all  of  these  specimens  are  deeper  than  usual. 

30.  Hybopsis  amblops  (Rafiuesque).     Silver  Chub.     Arkansas  River  at  Mulberry  (scarce). 

31.  Hybopsis  storerianius  (Kirtland).     Hornyhead;  River  Chub.     Arkansas  River  at  Mulberry  and 

East  Fork  of  Chadron  at  Conway  (scarce). 

32.  Hybopsis  kentuckiensis  (Raftncsque).     Sallisaw  River  at  Makey's  (abundant). 

33.  Semotilus  atromaculatus  (Mitchill).     Horned  Dace;  Creek  Chub.     Illinois  River  at  Russellville 

(scarce). 

34.  Notemigonus  chrysoleucus  (Mitchill).     Golden  Shiner.     Sallisaw  River  at  Makey's  (scarce). 

35.  Dorosoma  cepedianum  (Le  Sueur).     Gizzard  Shad;  Hickory  Shad.     Arkansas  River  at  Mulberry 

(common) ;  East  Fork  of  Chadron  at  Conway  (scarce). 

36.  Clupea  chrysochloris  (Rafinesque).     Skijijack.     Mulberry  River  at  Mulberry  (scarce). 

37.  Hiodon  alosoides    (Rafinesque).     Moon-eye.     A.rkansas  River  at   Little   Rock   and   Mulberry 

(common),  and  Sallisaw  River  at  Makey's  (scarce). 

38.  Zygonectes  notatus  (Rafinesque).     Top-minnow.     Chadron  at  Pinnacle  Spring  (scarce);  East 

Forkof  Chadron  at  Conway,  (common) ;  Cove  Creek  at  Martinsville  (scarce) ;  Illinois  River  at 
Russellville  (commou) ;  Mulberry  River  at  Mulberry  (abundant) ;  Sallisaw  River  at  Makey's 
(common);  North  Fork  of  Chadron  at  Martinsville  (scarce). 

39.  Gambusia  affinis  (Baird  &  Girard).     Chadron  River  at  Pinnacle  Spring  (scarce);  East  Fork  of 

Chadron  at  Conway  (common).     Gravid  females  were  taken  the  last  week  in  August. 

40.  Labidesthes  sicculus(Cope).     Brook  Silverside.    Cove  Creek  at  Martinsville  and  Illinois  River  at 

Russellville  (scarce) ;  Mulberry  River  at  Mulberry  and  Sallisaw  River  at  Makey's  (common). 

41.  Ambloplites  nipestris  (Rafinesque).     Rock  Bass.     Sallisaw  River  at  Makey's  (scarce). 

42.  Chaenobryttns  gulosus  (Cuvier  &  Valenciennes).      fVarmouth;  Red-eyed  Bream.     Cove  Creek  at 

Martinsville  ^scarce). 

43.  Pomoxis  sparoides( Rafinesque).    Calico  Bass;  Grass  Bass.     Chadron  River  at  Pinnacle  Springs 

(scarce). 

44.  Lepomis  cyanellus  (Rafinesque).    Green  Sunjish;  Perch.    East  Fork  of  Chadron  at  Conway ;  Cove 

Creek  at  Martinsville;  Illinois  River  at  Russellville  and  Mulberry  River  at  Mulberry 
(scarce);  Sallisaw  River  at  Makey's  (common). 

45.  Lepoxnis  pallidas  (Mitchill).     Blue  Sunfish  ;  Perch.     Chadron  at  Pinnacle  Spring,  Cove  Creek  at 

Martinsville,  and  Illinois  River  at  Russellville  (scarce). 

46.  Lepomis  megalotis  (Rafiuesque).     Long-cared  Sunfish;  Perch.     The  Chadron  River  at  Pinnacle 

Springs;  (scarce);  East  Fork  of  Chadron  at  Conway;  Cove  Creek  at  Martinsville;  Illinois 
River  at  Russellville  (common);  Mulberrry  River  at  Mulberry;  Sallisaw  River  at  Makey's 
(abundant);  North  Fork  of  Chadron  at  Martinsville  (common). 

47.  Lepomis  humilis  (Girard).     Red-spotted  Sunfish;  Perch.     Illinois  River  at  Russellville  (scarce); 

Sallisaw  River  at  Makey's  (common). 

48.  Micropterus  salmoides   (Lac^p^de).     Large-mouthed    Black  Bass;    Trout.     Arkansas   River   at 

Mulberry  (common) ;  Chadron  River  at  Pinnacle  Springs  and  East  Fork  of  Chadron  at 
Conway  (scarce);  Cove  Creek  at  Martinsville;  Illinois  River  at  Russellville  and  Mulberry 
River  at  Mulberry  (common) ;  Sallisaw  River  at  Makey's ;  North  Fork  of  Chadron  at  Conway 
(scarce).  In  the  Southern  States  this  and  the  following  species  are  usually  called  trout. 
The  true  trout  are  not  natives  of  Arkansas,  but  a  few  have  been  introduced  by  the  U.  S. 
Fish  Commission. 
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49.  Micropterus  dolomieu  Laci^ptile.    Small-mouthed  Black  Jiasx;  Trout.    lllinoiH  River  at  Kussell- 

ville;  Mulberry  River  at  Mulberry  and  Sallisaw  River  at  Makey's  (common). 

50.  Etheostoma  peUucidum  vivax  (Hay).    Sand  Darter.     East  Fork  Chadrou  at  Conway  (scarce); 

Illinois  River  at  Russellville  (common). 

51.  Etheostoma  blennioides  (Rafinesque).    Green-sided  Darter.    Cove  Creek  at  Martinsville;  Illinois 

River  at  Russellville  and  Sallisaw  River  at  Makey's  (scarce). 

52.  Etheostoma  aspro  (Cope  &  Jordan).     Black-sided  Darter.     Chadron  River  at  Pinnacle  Springs; 

East  Fork  Chadron  at  Conway  ;  Cove  Creek  at  Martinsville  and  Sallisaw  River  at  Makey's 
(scarce). 

53.  Etheostoma  sazatile  (Hay).     East   Fork  Chadron   at  Conway  and  Cove  Creek  at  Martinsville 

(scarce)  ;  Illinois  River  at  Russellville  and  Sallisaw  River  at  Makey's  (common). 

54.  Etheostoma  zonale  (Cope).     Illinois  River  at  Russellville  (scarce). 

55.  Etheostoma  Tvhipplei  (Girard).     Illinois  River  at   Russellville  (scarce)  ;    Sallisaw   River  at 

Makey^s  (common). 

56.  Etheostoma  chlorosoma  (Hay).     East  Fork   of  Chadron   R.\er    at  Conway  (scarce).    Dorsal 

spines,  8  to  10. 

57.  Etheostoma    ccenileum  spectabile  (Agassiz).     liainhow  Darter.     Sallisaw  River  at  Makey's 

(common). 

58.  Etheostoma  microperca  Jordan  &  Gilbert.     Least  Darter.    Illinois  River  at  Russellville  and 

Sallisaw  River  at  Makey's  (scarce). 

59.  Stizostedion  canadense  (C.  H.  Smith).     Wall-eyed  Pike;  Sanger.     Illinois  River  at  Russellville 

(scarce). 

60.  Roccus  chrysops  (Rafinesque).     Striped  Bass.    Arkansas  River  at  Mulberry  (common). 

61.  Aplodinotus  grunniens  (Rafinesque).     Fresh-water  Drum.     Arkansas  River  at  Little  Rock  and 

Mulberry  (common). 

THE  ILLINOIS  RIVER  BASIN. 

This  river  drains  a  portion  of  tbe  northern  and  western  slope  of  the  Boston  Moun- 
tains. It  first  flows  north  and  then  west,  into  the  Indian  Territory,  thence  bending 
south  and  emptying  into  the  Arkansas  Biver  near  Fort  Gibson.  Its  basin  lies,  for 
the  most  part,  in  a  cherty  limestone  region,  and  its  upper  tributaries  are  well  supplied 
with  springs  and  spring  brooks.  The  Illinois  resembles  closely  the  upper  White  River. 
It  was  exannned  near  Prairie  Grove  and  Ladd's  Mill,  in  Washington  County,  Ark. 
At  both  of  these  localities  the  stream  is  a  good-sized  creek,  with  rocky  and  sandy 
bottom.  Clear  Creek,  an  eastern  tributary,  is  a  clear  stream  well  fed  by  springs, 
Johnson  spring  being  near  its  source.  The  Barren  Fork  and  Jordan  Creek  are  also 
supplied  richly  by  springs,  though  these  are  all  small.  Our  collections  from  Jordan 
Creek  were  made  near  the  mouth  at  Dutch  Mills;  from  Clear  Creek,  near  Johnson. 

LIST  OF  THE  FISHES  OF  THE  ILLINOIS  RIVER  BASIN  IX  WASHINGTON  COUNTY,  ARKANSAS. 

1.  Ameiurus  melas   (Rafinesque).     Bullhead.       Illinois    River  at   Prairie   Grove   and   Ladd's   Mill 

(common). 

2.  Catostomus  teres  (Mitchill).     Comm,on  White  Sucker.    Illinois  River  at  Prairie  Grove  (abundant) 

and  Ladd's  Mill  (common);   Clear  Creek  at  Johnson  and  Jordan  Creek  at  Dutch  Mills 
(common). 

3.  Catostomus  nigricans   (Le  Sueur).     Hog  Sucker;  Mullet,     Illinois  River  at  Prairie  Grove    (com- 

mon) and  Ladd's  Mill  (scarce). 

4.  Noturus  ezilis  (Nelson).     Stone  Cat.     Illinois  River  at  Ladd's  Mill  (scarce). 

5.  Moxostoniaduquesnei(Le  Sueur).     Common  Rcdhorse  Sucker.     Illinois  River  at  Prairie  Grove  and 

Ladd's  Mill  (scarce);  Clear  Creek  at  Johnson  and  Jordan  Creek  at  Dutch  Mills  (common). 

6.  Campostoma  anomalum  (Rafinesque).     Stone-roller;  Stone-lugger.     Illinois  River  at  Prairie  Grove 

and  Ladd's  Mill;  Jordan  Creek  at  Dutch  Mills;  Clear  Creek  at  Johnson  (common). 
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7.  Hybognathus  nubila  (Forbes).      Illinois  River  at  Prairie  Grove  and   LadtVs  Mill  and  Jordan 

Creek  at  Dntcli  Mills  (abundant) ;  Clear  Creek  at  Johnson  (scarce). 

8.  Pimephales  promelas  (Rafinesqiie).    Fathead  Minnow.    Illinois  River  at  Prairie  Grove  (common). 

9.  Pimephales  notatus  (Rafinesque).  Blunt-uosed  M\nnon\    Illinois  River  at  Prairie  Grove  (abundant) 

and  Ladd*8  Mill  (common);  Jordan  Creek  at  Dutch  Mills  (common). 

10.  Notropis  shumardi  (Girard).   Illinois  River  at  Praiiie  Grove  and  Ladd's  Mill;  Jordan  Creek  at 

Dutch  Mills;  Clear  Creek  at  Johnson  (common). 

11.  Notropis  cornut as.  (Mitchill).      Common  Shiner.     Illinois  River  at  Prairie  grove  (abundant) 

and  Ladd^s  Mill  (scarce). 

12.  Notxopis  zonatus  (Agassiz).     Illinois  River  at  Prairie  Grove  (abundant)  and  Ladd's  Mill  (com- 

mon); Jordan  Creek  at  Dutch  Mills  (abundant);  Clear  Creek  at  Johnson  (common). 

13.  Notropis  dilectus  (Girard).     Emeraid  Minnow.     Illinois  River  at  Prairie  Grove  and  Ladd's  Mill^ 

and  Jordan  Creek  at  Dutch  Mills  (scarce). 

14.  Hybopsis  amblops  (Rafinesque).     Illinois  River  at  Prairie  Grove  and  Ladd*8  Mill;  Clear  Creek 

at  Johnson  (common). 

15.  Hybopsis  kentuckiensis  (Rafinesque).     iJirer  Chub.    Illinois  River  at  Prairie  Grove  (scarce)  and 

Ladd's  Mill  (common);  Jordan  Creek  at  Dutch  Mills  and  Clear  Creek  at  Johnson  (abund- 
ant). 

16.  Semotilus  atroxnaculatus   (Mitchill).     Horned  Dace;    River   Chub.    Illinois    River  at  Prairie 

Grove  (common). 

17.  Zygonectes  notatus  (Rafinesque).     Top-minnow.     Illinois  River  at  Prairie  Grove  and   Ladd's 

Mill;  Clear  Creek  at  Johnson  (scarce). 

18.  Labidesthes  sicculus  (Cope).     Brook  Silreraide.     Illinois  River  at  Prairie  Grove  (scarce)  and 

Ladd's  Mill  (common). 

19.  Lepomis  cyanellus  (Rafinesque).     Green  Sunfish  ;  Perch.     Hlinois  River  at  Prairie  Grove  (com- 

mon and  Ladd's  Mill  (scarce). 

20.  Lepomis  macrochirus  (Rafinesque).    Perch.    Illinois  River  at  Prairie  Grove  (scarce).   Scales,  45; 

dorsal  fin,  x-11;  gill-rakers  long,  nearly  half  diameter  of  eye;  last  rays  of  dorsal  with  a 
black  spot;  pectoral  fins  long,  their  tips  reaching  third  anal  spine;  body  similar  in  form  to 
Lepomis  megalotia.    A  decided  angle  in  profile  between  eyes. 

21.  Lepomis  humilis  (Girard).  Red-spotted  Sunfiah;  Perch.  Illinois  River  at  Prairie  Grove  (common) 

and  Ladd's  Mill  (scarce). 

22.  Lepomis  megalotis  (Rai^iieaquG).' Long-eared  Sunfiah;  Perch.    Illinois  River  at  Prairie  Grove  and 

Ladd's  Mill,  and  Jordan  Creek  at  Dutch  Mills  (abundant) ;  Clear  Creek  at  Johnson  (com- 
mon). 

23.  Micropterus  salmoides  (Lac<^pede).  Large-mouthed  Black  BaBs;  Trout.    Clear  Creek  at  Johnson 

(scarce). 

24.  Micropterus  dolomieu  Lac^pt;de.    Small-mouthed  Black  Bass;  Trout.      Illinois  River  at  Prairie 

Grove  (scarce)  and  at  Ladd's  Mill  (abundant);  Jordan  Creek  at  Dutch  Mills  (common); 
Clear  Creek  at  Johnson  (scarce). 

25.  Etheostoma  caprodes  (Rafinesque).     Log  Perch;  Hogfish.      Illinois  River  at  Prairie  Grove  and 

Clear  Creek  at  Ladd's  Mill  (scarce;. 

26.  Etheostoma  blennioides  (Rafinesque).    Green-sided  Darter.    Illinois  River  at  Prairie  Grove  and 

Ladd's  Mill;  Clear  Creek  at  Johnson  (scarce). 

27.  Etheostoma  cceruleum  spectabile  (Agassiz).    Rainbow  Darter.     Illinois  River  at  Prairie  Grove 

(abundant) ;  Jordan  Creek  at  Dutch  Mills  (scarce) ;  Clear  Creek  at  Johnson  (common). 

28.  Etheostoma  zonale  (Cope).     Illinois  River  at  Prairie  Grove  (common)  and  Ladd's  Mill  (scarce). 

29.  Etheostoma  flabellare  (Rafinesque).    Striped  Darter.    Illinois  River  at  Prairie  Grove  and  Ladd's 

Mill  (scarce). 

30.  Etheostoma  saxatile  (Hay).    Illinois  River  at  Prairie  Grove  (scarce).    D.  xii-12;  A.  2-9;  scales, 

51.    No  distinct  black  spot  at  base  of  caudal. 

31.  Cottus  bairdi  (Girard).    Miller^s  Thumb  ;  **Cod.'^    Illinois  River  at  Prairie  Grove  and  Ladd's  Mill 

(scarce);  Clear  Creek  at  Johnson  (common). 
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NOTES  ON    PREVIOUS    INVESTIGATIONS    OF  THE  FISHES  OF  ARKANSAS.  WITH 

LISTS  OF  THE  SPECIES  COLLECTED. 

Durin^^f  the  explorations  and  surveys  for  a  railroad  route  from  the  Mississippi  lUver 
to  the  Pacitie  Ocean  in  1851  to  1858,  a  few  fish(*s  were  collected  in  the  State  of  Arkansas 
by  the  surveyiiijif  party.  These  specimens  were  studied  by  Dr.  Charles  Girard,  whose 
results  were  published  in  the  Proceedings  of  the  Academy  of  Natural  Sciences  at 
Philadel])hia,  from  iSoi)  to  18,V.>,  inclusive,  and  also  in  volume  x  of  the  Pacific  Kailroad 
Survey  Report,  LSfiS. 

in  Bulletin  IT.  S.  National  Museum,  1877,  p.  50,  Dr.  Davi<l  S.  Jordan  described 
two  new  s]>e(ies  of  fishes  from  the  Little  lied  iJiver  at  Judsonia,  Arkansas:  Elansoma 
zonatum  and  Astnnotrcmia  mcsotrema  =  AphredoderuH  myanuH, 

in  1884,  under  the  auspices  of  the  U.  S.  National  Museum  and  the  U.  S.  Fish 
Commission,  IJr.  David  Starr  »lordan  and  Prof.  Charles  H.  Gilbert  made  a  collection 
of  fishes  in  the  same  State,  at  i^^ureka  Springs,  Fort  Smith,  Arkadelphia,  lienton,  and 
Fulton.  Their  report  upon  this  material  was  printed  in  the  Proceedings  of  the  U.  S. 
National  Museum  for  188G. 

During  the  latter  part  of  June,  1888,  Prof.  Charles  U.  Gilbert,  while  in  the  employ 
of  the  Arkansas  State  Geological  Survey,  obtained  a  few  fishes  in  a  small  tributary 
of  the  Poteau,  7  miles  west  of  Waldron,  in  Scott  County.  The  list  of  these  species, 
published  in  the  Proceedings  of  the  U.  S.  National  Museum  for  the  same  year,  is  as 
follows : 

Campontoma  a  no  malum,  ;  Lepomis  hum  His. 

I'imvphilca  notatus,  \  Lepomis  megalotia. 

Xotrop'tH  heterodon.  |  Etheosioma  cocruleum  Jepidiim, 
Xotropia  umbratilis.  Etheosioma  whipphi. 

Zygotii'i'teH  notatus.  Eiheostoma  micropcrca. 

The  writer,  also,  in  June,  1888,  b<*ing  then  in  the  service  of  the  State  Geological 
Survey,  collected  a  small  number  of  fishes  in  Spadra  Creek,  near  Clarksville,  Johnson 
County.  Ill  July  and  August  of  the  following  year  he  S])ent  vsix  wrecks  in  exploring 
the  streams  of  the  Ozark  region  in  western  Arkansas  and  southern  Missouri,  in  the 
interests  of  the  U.  S.  Fish  Commission,  and  with  the  assistance  of  Mr.  Louis  liettger 
and  Mr.  Frank  M.  Drew,  then  students  in  the  Indiana  University,  a  large  collection 
of  fishes  was  obtained.  The  results  of  the  investigation  were  published  in  the  Bull- 
etin of  the  U.  S.  Fish  Commission,  vol.  ix,  for  1889,  pp.  113-141. 

The  following  three  tables,  giving  lists  of  the  fishes  reported  upon  by  Drs.  Girard, 
Jordan,  and  Gilbert,  and  the  writer,  as  above  indicated,  have  been  arranged  to  show 
also  the  different  idaees  at  wluch  the  several  species  were  collected  on  eiich  of  the 
expeditions  to  which  they  relate. 
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Ocean,  and  reported  upon  bg  Dr.  Charles  Girard. 
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Zist  of  fishes  collected  in  Arkansas,  in  1SS4,  hif  Dr.  D.  S^  Jordan  and  Prof.  C.  H.  Gilbert,  and  reported 

upon  bii  them  in  Proc.  U.  >'.  Nat.  Mas.  for  1SS6. 
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GEOGRAPHICAL    DISTRIBUTION   OF  THE  FISHES  OF  ARKANSAS. 

The  following  table  includes  a  list  of  the  fishes  so  far  found  in  Arkansas  and  their 
distribution  in  the  principal  river  basins: 

['J  listed  by  Dr.  Girard;  j  listed  by  Drs.  Jordan  and  Gilbert;  in  listed  by  the  writer.] 
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Geographical  distribution  of  the  fishes  of  Arkansas. 


Xo. 


Names. 
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Family  Cyprinidse— Continnetl. 

Semutilus  atromacnlatus 

Notenii^onus  chryaoleucim 

Pamily  Salnioiiidae 

70  Salmo  i  rideus 

I  Farailjr  UiodontidiB 

71  HiodoD  alusnides 

72  I  HUmIou  terfjisiis 

!  Family  Clupeida): 

73  I  Clui>eii  clirysochloria 

j  Family  Doroso'inatidfe : 

74  1  Durosoma  cepedianum 

j  Family  Cyprinodoutida?: 

75  I  Fuuduiim  cateuatiiH 

76  !  Zy gonectes  nntatus 

77  !  (lambiiHia  attiiiiu 

Family  Liiciida*: 

78  Lucius  vennicnlatns 

79  I  Lucius  reticulatus 

i  Family  Au^uillidse: 

80  Anguilla  chrysypa 

Family  AtDerinidaB: 

81  Labidesthes  Ricculns 

j  Family  A  phredoderida?: 

82  I  A  phredoderuH  sayanus 

I  Family  Elassomatida*' : 

83  I  Euufdoma  zonatum 

i  Family  Ceutrarchidfe: 

84  Centrarcb  us  macropterus 

85  Pomoxis  sparoides 

86  Pomoxis  annularis 

87  Ambloplitcs  mp^'stris 

88  Chspnobryttus  eulusus 

89  Lepomis  cyauellus 

90  Lepomis  macrocbirus 

91  Lepomis  megalotis 

92  Lepomis  garmani 

93  Lepomis  pallidus 

94  Lepomis  liumilis 

95  Microptems  salmoides 

96  M  icropterus  dolomieu 

Family  Percidae: 

97  Etheostoma  pellucidura  vi vax 

98  Etheostoma  pellucidum  clarum . . . 

99  Etheostoma  asprellum 

100  £tbeo»toma  nigrum 

101  Etheostoma  chlorosoma 

102  Etheostoma  histrio 

103  Etheostoma  uranidea 

104  Etheostoma  Julise 

105  Etheostoma  sbumardi 

106  Etheostoma  blennioides 

107  Etheostoma  caprodes 

.  108  Etheostoma  copelandi 

109  Etheostoma  pboxcephalum 

110  Etheostoma  aspro 

1 11  Etheostoma  ouachitJB  .  * 

112  Etheostoma  camurum 

113  Etheostoma  evides 

114  Etheostoma  cymatotH^nia 

115  Etheostoma  scierus 

116  Etheostoma  zonale 

117  Etheostoma  ilabellarc 

118  Etheostoma  stigmjeura 

119  Etheostoma  punctulatum 

120  Etheostoma  whipplei 

121  Etheostoma  ccerufeum  spectab lie. 

122  Etheostoma  coeruleum  lepidum. . . 

123  Etheostoma  jessisd 

124  Etheostoma  iowse 

125  Et heostuma  fusiforme 

126  Etheostoma  lonticola 

127  Etheostoma  microperca 

128  Stizostedion  canadense 

129  Stizostedion  vitreum 

Family  StTranidae : 

130  Koccus  rhrysops 

Family  Sci;i*nici£e : 

131  Aplodinotus  grnnniena ■ 

Family  Cottidw : 

132  Cdttus  bairdi 
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APPENDIX. 

The  following  list  comprises  two  small  collections  of  fishes  from  the  Indian  Terri- 
tory; one  collection  was  made  in  the  last  week  of  May,  1803,  from  a  small  creek  trib- 
utary to  a  s(mtheru  affluent  of  the  Canadian  River  at  McA.lester;  the  other  from  a 
lake  and  adjoining  ponds  near  the  Poteau  River,  Poteau. 

The  creek  at  Mc  Alester  is  very  small,  has  a  rocky  to  muddy  bottom,  and  becomes 
nearly  dry  in  the  sunnner. 

The  lake  near  Poteau  is  from  a  few  rods  to  one-fourth  of  a  mile  in  width,  and  about 
2  miles  in  length,  with  a  depth  of  over  30  feet.  It  is  connected  with  the  river, 
which  is  about  one-fourth  of  a  mile  distant,  in  times  of  high  water.  The  lake  is  also 
connected  during  the  year  with  some  ponds  near  by  made  by  the  Frisco  Railroad  , 
when  grading  their  roadbed.  The  collection  was  made  from  the  east  end  of  the  lake 
and  from  these  ponds. 

This  lake  seems  to  be  quite  a  favorite  resort  for  anglers  in  the  neighboring  coun- 
try. The  large  mouthed  black  bass,  the  crappie,  and  the  common  sunfishes  are  the 
more  important  fishes  found;  large  catfishes,  buffalo,  and  gars  are  reported  as  (juite 
common. 

The  water  in  the  Poteau  River  was  too  deep  and  too  full  of  snags  to  permit  collect- 
ing in  it. 

Ameiurus  melas  (liatiDesque).     Bullhead.    Abundant  m  both  places. 

Caxnpostoma  anomalum  (liafinesqiie).     Poteau^  scarce. 

Minytrema  melanops  (Ratinesque.)    Mc  Alester,  1  specimen. 

Hybognathus  nuchaUs  Agassiz.    ]*oteaU;  scarce. 

Pimephales  notatua  (Rafiuesque).     Scarce  in  both  localfties. 

Notropis  lutrensia  (Baird  &  Girard).     McAlester,  scarce. 

Notropia  iimbratilis  (Girard).     McAIoster,  common.     Specimens  very  variable  in  color  and  form. 

Notropis  dUectiis  (Girard).     Poteau,  scarce. 

Hybopsis  amblops  (Ratinesque).    McAlester,  scarce. 

Opsopceodas  emiliae  Hay.  McAIester,  common.  Color  of  males  plain  olivaceous,  a  faint  dark 
lateral  band.  Anterior  and  posterior  rays  of  dorsal  fin  with  a  conspicuous  black  blotch. 
The  females  are  lighter  in  color  and  have  a  more  conspicuous  lateral  band.  Sidos  with  a 
few  dark  spots  forming  irregular  lateral  stripes.  Blotches  on  dorsal  fin  very  f:iint  or  none. 
These  specimens  were  taken  the  l;ist  week  in  May,  which  is  about  their  breedinj^  season. 

Notemigonus  chrysoleucus  (Mitchill).     McAlester,  scarce. 

Gambusia  affiuis  (Baird  &  Girard).     Poteau,  scarrc. 

Zygonectea  notatua  (RaHnesquc).     M<*Alester,  scarce. 

Zygonectes  escambia©  Boll  man.  Poteau^  scarce.  Scales  32,0  in  transverse  row;  dorsal  rays,  8; 
anal,  8;  head,  3^  in  length  of  body;  depth,  iL  Teeth  weak,  outer  series  the  larjj:er;  eye  large, 
its  diameter  2i  in  length  of  head,  iutororbital  area  llat  or  slightly  concave.  Color  similar 
to  Ftindnlus  cataiatuHj  irregularly  spotted  except  on  lower  and  posterior  portion  of  the 
body,  where  the  spots  form  irregular  lateral  bands. 

Labidesthea  aicculus  Cope.     Mc  Alester,  scarce;  Poteau.  abundant. 

Pomoxis  annularis  Rafiuesque.     Poteau,  abundant. 

Lepomis  cyanellus  Rafines(|ue.     Poteau,  common. 

Lepomis  humilia  ((iirard).     Common  in  both  localities. 

Iiepomis  megalotia  (Rafiuesque).     Common  in  both  localities. 

Micropterua  acdmoides  (Lacdpede).  Laryc-monthid  lUivk  JUim.  McAlester,  common;  several  speci- 
mens 18  inches  in  length  taken  one  afternoon  on  a  trot  line. 

Etheoatoma  nigrum  (Rafines<iue).     McAlester,  scarce. 

Iitheostoma  Tvhipplei  ((iirard),     McAlester,  scarce. 

Arkansas  Industriai.  Univkrsity, 

Fayettevilley  ulrk.,  February^  lS9i. 


10 -NOTES  ON  THE  CAPTURE  OF  ATLANTIC  SALMON  AT  SEA  AND  IN 

THE  COAST  WATERS  OF  THE  EASTERN  STATES. 


By  HUGH  M.  SMITH,  M.  D., 
Assistant  in  charge  of  Division  of  Statistics  and  Methods  of  the  Fisheries. 


In  carrying  out  its  most  important  function — the  maintenance  and  increase  of  tbe 
supply  of  foocl-fislies — tbe  U.  S.  Commission  of  Fish  and  Fisheries,  in  addition  to 
direct  efforts  to  increase  the  abundance  of  fishes  naturally  inhabiting  our  various 
rivers,  lakes,  and  coast  waters,  has  given  considerable  attention  to  the  experimental 
introduction  of  fishes  into  regions  or  streams  to  which  they  were  not  nativ^e.  The 
wonderful  success  which  has  followed  the  planting  of  shad  and  striped  bass  fry  in  tlie 
waters  of  the  Pacific  coast  is  well  known.  The  results  attending  the  recent  attempts 
of  the  Commission  to  establish  a  run  of  salmon  (Salmo  salar)  in  some  of  the  large  rivers 
of  the  Atlantic  coast  have  been  so  noteworthy  in  the  case  of  the  Hudson  as  to  afford 
reasonable  ground  for  expecting  the  early  inauguration  of  a  regular  fishery,  should 
the  present  rate  of  increase  in  the  abundance  of  the  fish  be  maintained.  Similar 
striking  results  may  also  be  anticipated  in  all  the  more  northern  streams  of  the  east 
coast,  including  the  Housatonic,  Connecticut,  and  Merrimac,  in  which  salmon  were  at 
one  time  found  in  abundance  and  are  now  taken  in  small  numbers,  if  the  ascent  of 
the  adult  fish  to  the  headwate:  s  for  the  purpose  of  spawning  is  permitted  and  if  suffi- 
ciently extensive  fish-cultural  operations  are  continued. 

The  primary  puri)ose  of  this  paper  is  to  record  some  of  the  apparent  results  of 
salmon  jnopagation  in  our  rivers  as  shown  by  the  occurrence  of  the  fish  at  points  on 
the  coast  or  at  sea  more  or  less  remote  from  the  places  where  fry  have  been  deposited. 
While  an  interesting  and  instructive  compilation  might  be  made  of  the  instances  of 
the  capture  of  salmon  in  the  Hudson,  Delaware,  Susquehanna,  Potomac,  and  other 
rivers  in  which  the  fish  has  been  acclimated,  such  a  work  is  not  necessary  in  view  of 
the  notice  which  has  already  been  accorded  the  matter  in  the  public  press  and  in  the 
reports  of  several  of  the  State  fish  commissions,  notably  the  New  York  commission. 

So  much  yet  remains  to  be  learned  regarding  the  lines  of  migration  of  the  salmon 
to  and  from  the  rivers,  its  winter  habitat,  the  existence  of  an  ''instinct  of  nativity" 
which  is  supposed  to  impel  the  return  of  the  fish  to  the  place  where  hatched,  the 
extent  of  the  coastwise  distribution  of  salmon  originally  belonging  in  a  gi /en  river, 
and  numerous  other  practical  and  scientific  questions,  that  the  presentation  of  any 
data  bearing  on  the  occurrence  of  the  fish  outside  of  the  rivers  may  be  regarded  a& 
acceptable  and  timely. 

In  an  interesting  article  on  "Salmon  at  Sea,"  communicated  to  the  issue  of  Forest 
and  Stream  for  February  18, 1892,  Mr.  A.  N.  Cheney,  the  well-known  angling  expert 
and  writer  on  fish-cultural  matters,  discusses  the  question  of  the  whereabouts  of  salmoQ 
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after  they  leave  the  rivBrs,  aud  quotes  the  followiug  from  a  previous  coutributiou  by 
himself  ou  the  subject: 

There  is  a  certain  mystery  about  the  habits  and  movements  of  the  sea  salmon,  after  it  has  left  the 
fresh-water  rivers  in  which  it  spawns  aud  gone  down  to  the  sea,  that  never  has  been  satisfactorily 
sxplaiued.  One  theory  is  that  all  the  salmon  of  the  rivers  along  a  coast  may  jouruey  down  to  the  sea, 
and  then  move  ultimately  in  one  great  body  southward  along  the  coast  until  they  find  water  of  suit- 
able temperature,  with  an  abuudance  of  food,  in  which  to  speud  their  time  in  growing  fat  until  the 
spawning  instinct  warns  them  to  return,  when  they  proceed  northward,  each  river  school  entering  its 
own  particular  river  as  the  main  school  arrives  opi)osito  the  river  mouth.  Another  theory  is  that  the 
salmon  of  each  river,  as  they  arrive  at  its  mouth  after  desceuding  from  its  headwaters,  go  out  to  sea 
suflSciently  far  to  find  the  conditions  of  temperature  aud  food  which  suit  them,  and  there  they  remain, 
separate  from  the  salmon  of  other  rivers,  until  it  is  timo  for  them  to  return  to  fresh  water.  Consider- 
ing the  certainty  with  which  the  salmon  of  any  particular  river  return  again  to  the  stream  of  their 
birth,  the  latter  theory  seems  the  more  tenable  of  the  two. 

Auother  object  of  this  paper  is  to  solicit  correspondence  from  fishermen,  espe- 
cially those  engaged  in  the  coast  and  offshore  fisheries,  concerning  the  circumstances 
of  the  capture  of  salmon  in  their  nets,  and  to  bring  to  their  attention  the  opportunity 
they  will  thus  have  of  increasing  the  knowledge  of  the  movements  of  the  salmon,  of 
aiding  in  the  determination  of  the  results  of  fish-cultural  operations,  and  of  ulti- 
mately if  not  immediately  benefiting  themselves  by  supplying  information  that  will 
conduce  to  the  most  effective  application  of  artificial  methods.  To  this  end  it  is  the 
intention  to  send  the  paper  to  fishermen  engaged  in  the  mackerel,  menhaden,  and 
other  sea  fisheries,  and  to  operators  of  pound  nets,  traps,  and  other  shore  appliances, 
with  the  hope  that  instances  of  the  capture  of  salmon  may  be  communicated  to  this 
<3ommission  and  notes  on  the  size,  condition,  movements,  etc.,  of  the  fish  be  furnished. 

To  aid  in  the  identification  of  the  salmon  when  caught  by  fishermen  who  have 
not  previously  met  with  the  fish,  a  figure  is  presented. 

In  this  connection  mention  may  be  made  of  the  chinook  or  quinnat  salmon  of 
the  Pacific  coast  (Oncorhynchus  chouicha),  fry  of  which  have  been  extensively  planted 
in  eastern  waters  by  the  U.  S.  Commission  of  Fish  and  Fisheries.  Up  to  and 
including  the  year  1880,  about  12,000,000  fry  were  deposited  in  rivers  and  other 
waters  tributary  to  the  Atlantic.  While  a  few  relatively  large  examples  have  been 
taken,  this  oflQce  has  no  information  to  show  that  the  attempts  to  acclimate  this 
species  on  the  Atlantic  coast  have  as  yet  been  successful.  In  1891  a  few  thousand 
yearling  salmon  were  placed  in  New  York  waters  tributary  to  the  sea.  The  possi- 
bility of  the  survival. and  growth  of  some  of  these  and  of  the  large  early  colonies 
prompts  this  reference  to  the  matter  and  suggests  the  publication  of  the  accompany- 
ing figure  of  the  species,  to  afford  a  basis  for  distinguishing  the  two  kinds  of  salmon, 
which  closely  resemble  each  other.  To  further  aid  in  the  identification  of  the  two 
species  the  following  key  has  been  ])repared : 

Rays  in  anal  fin,  9;  scales  between  gill  opening  aud  base  of  tail,  120;  branchiostegals 
(false  gill  openings),  11 Atlantic  Salmon. 

Rays  in  anal  fin,  16;  scales  between  gill  opening  and  base  of  tail,  150;  branchiostegals, 
15  to  19 Pacific  Salmon. 

Numerous  instances  might  be  cited  of  the  taking  of  salmon  in  the  waters  of  the 
Atlantic  coast  in  recent  years.  Their  occurrence  in  the  traps  and  pound  nets  is  in 
fact  so  common  that  it  would  hardly  be  entitled  to  notice  at  this  time  were  it  not 
for  the  circumstan(;e  that  in  regions  in  which  salmon  were  already  known  there  has 
been  a  decided  increase  in  the. number  observed  outside  the  rivers,  and  that  the  fish 
is  now  being  taken  in  localities  in  which  it  was  not  previously  fimnd. 
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lustances  of  the  capture  of  salmon  in  the  coast  waters  of  Maine  are  naturally 
numerous,  and  without  significance  so  far  as  the  purposes  of  the  present  paper  are 
concerned.  The  existence  of  two  important  salmon  rivers,  the  Kennebec  and  the 
Penobscot,  aftbrds  an  easy  explanation  of  the  presence  of  salmon  on  the  shores  on 
either  side  of  the  mouths  of  those  streams.  In  the  report  of  the  U.  S.  Commission  of 
Fish  and  Fisheries  for  1872-73  Mr.  Charles  G.  Atkins,  now  superintendent  of  the 
salmon-rearing  establishment  at  East  Orland,  Me.,  and  an  authoritative  writer  on  the 
Atlantic  salmon,  contributes  some  notes  on  its  occurrence  in  the  sea  adjacent  to 
Penobscot  Bay  and  at  Richmond  Island,  near  Portland.  These  cases,  however,  have 
little  bearing  on  the  subject  in  hand,  as  Mr.  Atkins  suggests  in  a  recent  letter. 

A  special  inquiry,  personally  conducted  on  Matiuicus,  Monhegan,  and  other  islands 
lying  far  off  the  Maine  coast,  and  special  researches  there  made  with  appropriate 
apparatus,  would  doubtless  disclose  many  interesting  facts  regarding  the  salmon  of 
a  practical  and  scientific  nature.  A  few  apparently  unrecorded  notes  concerning  the 
fish  among  islands  off  the  island  of  Mount  Desert  may  be  given,  which  are  probably 
indicative  of  what  may  be  expected  in  other  sections. 

Mr.  W.  I.  Mayo,  who  has  fished  herring  brush-weirs  at  the  Cranberry  Isles  for 
many  years,  and  is  a  life-long  fisherman  in  that  section,  communicates  the  intelligence 
that  salmon  were  first  observed  about  those  islands  in  1888.  On  June  17  a  salmon, 
weighing  20  pounds,  was  taken  in  a  herring  weir,  and  on  June  19  another,  weighing 
19  pounds,  was  caught.  On  July  14  of  the  same  year  6  salmoii,  weighing  4  to  6  pounds 
apiece,  were  secured,  but  were  liberated  on  account  of  their  size.  During  the  four  years 
intervening  between  1888  and  1893  none  was  taken  around  th(»se  islands,  but  in 
June  of  the  latter  year  they  reappeared.  On  June  11  a  salmon  weighing  15  pounds 
was  taken  in  a  weir,  and  on  various  occasions  during  that  month  a  number  weighing 
12  to  15  pounds  each  were  caught  by  boat  fishermen  on  trawl  lines  fished  for  cod. 
The  trawls  were  baited  with  herring  and  set  on  the  bottom  in  rather  deep  water. 
Mr.  Mayo  states  that  these  were  the  first  salmon  ever  taken  on  trawl  lines  in  that 
region.  The  Cranberry  Isles  lie  off  the  southeastern  part  of  Mount  Desert  Island,  and 
are  about  25  miles  east  from  Penobscot  Bay  and  about  35  miles  in  a  straight  line  from 
the  mouth  of  the  Penobscot  River. 

On  the  Massachusetts  coast  salmon  are  now  regularly  taken  each  year  at  most  of 
the  important  pound-net  and  trap  fisheries.  The  largest  numbers  are  caught  in  Cape 
Cod  Bay.  A  State  law  prohibits  the  taking  of  salmon  in  nets  and  requires  the  return 
to  the  water  alive  of  all  fish  so  caught.  This  makes  the  fishermen  diffident  jibout 
giving  information  aiul  renders  diflficult  the  determination  of  the  abundance  of  the  fish. 

On  June  6, 1879,  the  Cape  Ann  Advertiser,  of  Gloucester,  contained  the  following 
note: 

A  10-ponud  Halmon  was  taken  from  a  weir  off  Magnolia  Thursday  night.  This  is  the  first  salmon 
caught  off  Capo  Ann  for  over  thirty  years.  On  Saturday  morning  three  more  large  salmon  were 
taken.     The  fishermen  nre  highly  ehited  at  the  prospect  of  salmon-catching. 

During  the  past  five  or  six  years  a  few  salmon  have  been  taken  almost  every  season 
in  the  vicinity  of  Gloucester,  the  average  annual  catch  being  4  to  (5  fish.  In  1888  the 
State  fish  commissioners  reported  the  capture  of  18  salmon  in  traps  at  Manchester  and 
Gloucester.    In  1893,  13  traps  in  the  neighborhood  of  Gloucester  took  5  salmon. 

F.  C.  B.  1894—7 
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Ill  DociMiihor,  lS!n,  a  Hiilmon  wcifj^hin^  2S  pounds  was  caught  on  a  cod  trawl  line 
Not  iMMir  Ihiirway  Koc.k,  otV  SjiUmii  Harbor,  Mass.;  Mr.  William  J)euuett,of  Gloucester, 
who  scMMirrd  Mio  tisli,  reports  that  he  sohl  it  for  J?4().  Mr.  Samuel  Wiley,  of  Gloucester, 
ill  Si^ptoiiiber,  ISIKI,  canjifht  a  salmon  at  sea  off  (Houcester  on  a  trawl  line  fished  for 
liako.  Thi^so  arc*  th(^  only  instancos  that  have  been  reported  of  the  capture  of  saluion 
on  a  hook  in  the  viriuity  of  (Sloucester.  As  the  trawl  lines  in  question  were  set  ou 
the  l>ottom  at  a  depth  of  2\)  or  25  fathoms,  the  fact  that  these  two  lish  at  least  were 
swimming  on  (he  bottcnn  may  be  considered  establislied. 

Uelatively  large  numbiM'sof  salmon  have  recently  been  taken  in  the  pound  nets  of 
Cape  (%»d  Hay.  (hipt.  .Vtkins  Hughes,  of  North  Truro,  (me  of  the  best-informed  and 
mt»st  reliable  llshermen  in  the  region,  informs  ns  that  at  Xorth  Truro,  the  principal 
pound  net  center  in  the  bay,  about  70  large  salmon  have  been  annually  caught  for  two 
f»rt  hree  years.  The  (Ish  an*  taken  throughmit  thi» entire  pound-net  season,  but  are  most 
eomuHin  in  the  early  part  of  the  fishing  year  (May  and  June).  Some  fish  weighing  25 
to  LVS  pouiuls  have  recently  been  caught.  For  two  or  three  years  he  has  noticed  in 
tlu»  p  >und  iH»ts  in  October  large  numbers  of  young  salmon,  about  0  inches  long;  each 
net  probably  takes  one  or  two  barrels  of  these  annually;  he  had  never  observed  the^e 
small  llsh  bel'on*  in  his  long  llshing  career  in  that  region.  In  1S93,  however,  rather 
less  than  the  usual  number  of  large  salmon  were  observed,  and  very  few  of  the  small 
fish  mentioned  were  taken. 

Mr.  Vinal  N.  Kdwanls,  of  the  Fish  (\>mmission  station  at  Woods  lIoU,  Mass.,  stntes 
that  in  Septead)er,  IS!>2,  when  he  visited  the  Cape  Cod  region,  a  great  many  salmon 
were  being  taken  in  the  pound  nets.  They  weighed  4  or  5  pi  muds  apiece.  Atone 
pound  net  llshery  in  Pn>vincetown  he  saw  enough  salmon  to  fill  two  sugar  barrels. 

CtMicerning  the  muMirrence  o(  salmon  in  the  Cape  Cod  region,  Mr.  Cheney,  in 
the  article  previously  mentioned,  quotes  lion.  Kugene  (i.  Blackford,  of  Xew  York,  as 
t'ollows: 

Wo  >ioi  o\orv  wiutov  ;i  ttMv  fish  from  tho  AtLiuiio  coast  thui  aro  oviiU'utly  part  of  the  schools  of 
lUh  \\\A\  rtiu  up  into  tho  Kounohoo.  Tenohsoot.  aiul  othor  eastern  rivers,  l^urini:  November  and. 
lVoeu»l»ev  we  \\m\  al»oui  l.'»  to  i\Mis!i.  weijjhiui;  !ro:n  I- to -4  noamls  eaoh.  that  wen.*  caught  io  the 
m,i»Kovel  not.s  in  the  vieinity  o(^  Proviuv^etown  an. I  North  Tr.ir.*,  M.is<.  TheSf  nets  are  set  oat 
lVon>  the  i'ape  in  \ev>  «UvpA\ater.  Ourinj:  ttie  past  two  or  throe  w,,«k'i  wr  havt-  recfived  several 
s>*e^»uiens  oi'\er\  han»Nonie  saltnon  tVo:n  Maine.  >\  heiv  they  hive  heeu  oa.i;;ht  *»y  the  smelt  tishermea 
in  the;r  Mots  >\  hrn  t)io\  Iia\e  Ix^en  t^shin^;-  lor  ^;neU.  1  tl:;nk  tho^e  »  .it-  l.fs  oi*  «»al:a":)  -^o  v,.-ry  far  to 
pu>\e  that  the  s»'hooN  ot"  !in1i  an»  not  \or\  tar  o:V  tr»v.n  o.ir  H>.ore<  d.irin^  the  tinit-  tLat  they  ar»*  not 
toun«)  ;n  the  n\ei^,  an»l  that  h.»th  s^a.l  a'a«l  ^a^a1,v\.  w  h  n  they  1-  ,^vf  i»v.i-  r:\rrs.  ii.»  '.i.»:  ::.i  eitht?r  e:i5t 
or  so;itli.  hat  arx*  wit'ora  Ii^^  nriie>  or  >oof  t>.e  r;\e*.'s  where  thev  worr  •»*.»  iwu.  .•.  T'..v  n>:.  arr  remark- 
ahte  ;n  heini!  i*.i  sp!en»r.«l  eoniiition  anil  ivrtVv  t  in  form  av.o.  avnearan^f. 

Mr.  l^heney  thinks  thes;dmou  taken  otf  Oaiv  T  »d  IhIohl;  in  either  the  Merrimao 
l\i\er  or  the  Wnol^sivt  Kivor;  and,  as  in  the  year  in  «iUf^ti'»n  li^h  weii  ":».  iv.^  raught 
at  the  motith  of  the  IVnohs^'ot  at  the  s;uue  time  they  wrre  iviiii:  t.ikt\  li:  <  a  e  Cod, 
he  thinks  i:  pi\^l>ah!e  that  the  lish  in  the  1  itter  iV:rion  we:x*  r.'»m  t!;*.-  Mr-:: 

In  Thepouv,d  net  tishery  of  the  northern  i-oast  of  New  .lerscy  ihv  :«    »■ 
salmon  has  Ihvu  a  snlvoet  of  mueh  interest  to  the  hval  tisheimen  and   •:  « 
Ku^wtara  e  to  tish  oultTirists  a:*d  naTural:sts. 

Tor  a  nuailvrof  voars  a  te\^  salmon  have,  fn^m  time  to  time,  Ih^^:.  :  .k 
IKv'k   l>ay.  Ini;   >\iThin  t^e  ]vist  two  or  :!i:i^^  vi-ars  tl:e:v  l:a<  In-i-:    a 
::*,e  "..;:v.\'w  ea;uli:.     At   He!f.»;>L  tV.e  p:::^  ::mI  r.<l::nir  reiitcr  in  tlu-  'mv.  M:.  M.  «.'. 
l.o'.sev.  >:a:o>  tV.at  >o:i.e  na\i-  Invn  taken  we\:i:::  .:  f:\»m  12  :**  40  jKvai.d^.  .i\A  :...it  in 
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tbe  spriug  of  1893  more  than  the  usual  number  were  caught  in  the  pound  nets.  Mr. 
Uarry  White,  of  the  same  place,  never  took  salmon  in  ponnd  nets  prior  to  1891;  he 
secured  1  that  year  and  2  in  1892,  but  failed  to  get  any  in  1893.  Other  fishermen, 
however,  obtained  one  or  two  fish.  The  average  weight  of  the  salmon  taken  here  is 
12  to  15  pounds;  the  largest  caught  by  Mr.  White  weighed  17 J  pounds.  Small  ones, 
weighing  half  a  pound  each,  are  sometimes  observed.  It  is  only  during  the  month 
of  May  that  salmon  are  noticed  on  this  shore.  One  weighing  16  pounds,  taken  in  a 
ponnd  net  at  this  place  in  1891,  sold  for  $11 ;  the  following  year  two,  with  a  combined 
weight  of  23  p(mnds,  sold  for  $15.98. 

In  the  vicinity  of  Long  Branch,  we  are  informed  of  the  recent  capture  of  a  num- 
ber of  salmon  in  the  pound  nets  set  directly  in  the  ocean.  Mr.  Ed.  Hennessey,  of 
North  Long  Branch,  reports  that  in  1892  two  salmon  and  in  1893  one  salmon  were 
taken  in  his  pound;  they  weighed  from  10  to  15  pounds  eiich.  In  April,  1891,  Messrs. 
Gaskins  and  Hennessey,  of  the  same  place,  secured  a  salmon  in  their  pound;  this  was 
the  only  one  they  ever  took.  Messrs.  W.  T.  Van  Dyke  &  Co.,  pound-net  fishermen 
of  Limg  Branch,  communicate  the  following  instances  of  the  taking  of  salmon  by 
them  in  1893:  May  10, 1  salmon  weighing  9^  pounds;  May  11,  1  salmon  weighing  13^ 
pounds;  May  17,  1  salmon,  and  May  18,  1  salmon,  weight  not  given.  Messrs.  West 
and  Jeffrey,  pound  net  fishermen  at  Long  Branch,  report  that  in  1892  they  caught 
2  sm  lU  salmon.  In  1893,  3  fish  were  taken,  as  follows:  May  10,  a  salmon  weighing  19 
pounds;  May  18,  1  weighing  12  pounds;  May  20, 1  weighing  10  pounds.  Mr.  Henry 
F.  Harvey,  who  fishes  a  pound  net  at  Mautoloking,  N.  J.,  about  35  miles  south  of  Sandy 
Hook,  communicates  the  information  that  in  May,  1893,  2  salmon  weighing  10  or  12 
pounds  each  were  taken  at  that  place.    None  had  ever  before  been  caught  there. 

One  of  the  most  interesting  facts  at  hand  concerning  the  oceanic  occurrence  of 
the  salmon  has  been  noted  in  a  previous  paper  in  this  Bulletin,*  but  may  be  again 
referred  to  in  order  to  make  the  present  article  more  complete.  Instances  of  the 
capture  or  observation  of  salmon  far  out  at  sea  or  even  at  relatively  short  distances 
from  land  are  very  rare  and  are  entitled  to  publication  whenever  noted.  About  April 
10,  1893,  the  mackerel  schooner  Ethel  B,  Jacobs,  of  Gloucester,  Mass.,  was  cruising 
for  nnickerel  off  the  coast  of  Delaware.  When  in  latitude  38^,  at  a  point  about  50 
miles  E8E.  of  Fenwick  Island  light-ship,  the  vessel  fell  in  at  night  with  a  large  body 
of  mackerel,  and  the  seine  was  thrown  round  a  part  of  the  school.  Among  the  mack- 
erel taken  was  an  Atlantic  salmon  weighing  10  i>ounds,  which  Capt.  Solomon  Jacobs, 
who  was  in  command  of  the  schooner,  sent  home  to  Gloucester.  Capt.  »lacobs  informs 
us  that  the  fish  was  fat  and  in  fine  condition.  Some  of  the  crew  told  the  captain  that 
there  was  another  salmon  in  the  seine,  but  it  escaped  over  the  cork  line  as  the  seine 
was  being  ''dried  in.''  The  light-ship  mentioned  is  about  10  miles  off  the  coast,  so  the 
place  where  these  salmon  were  taken  was  ab(mt  00  miles  from  the  nearest  land. 

The  foregoing  is  the  only  instance  known  to  this  Commission  of  the  capture  of 
salmon  so  far  at  sea  on  the  coast  of  the  United  States  or  of  the  taking  of  salmon  in  a 
purse  seine  with  mackerel  under  any  circumstances.  Caj)t.  S.  J.  Martin,  the  veteran 
fisherman  of  Gloucester,  Mass.,  has  never  known  of  another  such  occurrence,  and  a 
si)ecial  inipiiry  conducted  by  him  among  the  mackerel  fishermen  of  that  port  failed  to 
disrlose  the  knowledge  among  them  of  a  similar  case. 


"  Kxtoiisioii  of  the  Kei'onled  Range  of  Certain  Marine  and    Fresh-water  Fishes  of  the  Atlantic 
Coast  of  the  I'nited  States. 
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DESCRIPTION  OF  LOCALITIES  IN  THE  ORDER  OF  EXPLORATION. 

CANADA. 

The  ivjrion  jibout  Winnipeg  is  ii  fiat  i)rairie  about  2r>  or  M)  feet  above  the  river. 
The  bed  and  bank.s  of  the  Red  River  of  the  North  are  muddy  in  the  extreme  and  full 
of  stumps  and  sna»i:s.  In  seining;,  where  we  did  not  sink  into  the  mud  beyond  i>ossi. 
bility  to  work,  sna^s  were  sure  to  interfere.  An  ohl  French  tishernuin  has  elearedthe 
sna^s  from  a  short  streteh  of  bank,  and  here  from  morning  till  night  he  drags  a  seine 
over  the  same  ground,  making  about  20  hauls  during  the  day.  The  abundance  of 
tishes  is  evident  from  the  faet  that  a  number  are  taken  with  every  haul.  The  priueii)al 
species  are  the  gold  eye  (7/ /or/ow),  which  is  smoked  and  dried;  the  various  suckers 
and  buft'alo;  the  pickerel  (here  the  species  of  Sdzostedion  go  by  this  name);  the  pike 
(Lnvius)^  sturgeon,  and  catfish.  The  last  an»  extremely  abundant,  and  are  taken  in 
quantity  with  hand  lines. 

The  White  Mud  Kiver  at  Westbourne  is  tributary  to  Lake  Manitoba.  It  is  a 
narrow  stream,  00  to  80  feet  wide,  and  swift.  There  are  pebbly  weed-covered  stretches, 
alternating  with  deep  muddy  pools.  The  country  about  Westbourne  seems  to  be  low 
and  swampy.  Lucius  lucius  is  reported  to  asceiul  in  such  numbers  to  si)awn  that  they 
can  be  shoveled  out. 

The  Assiniboiue  at  Brandon  meanders  through  a  valley  about  a  mile  wide.  The 
stream  itself  is  swift  and  between  200  and  300  feet  wide.  The  current  changes  with 
every  bend,  now  approaching  one  side,  now  another.  The  bottom  of  the  stream  is 
gravelly  in  places,  but  for  the  greater  part  the  soft  mud  is  2  or  more  feet  deej).  1  did 
not  learn  of  any  tishing  here  for  the  market. 

In  order  to  reach  the  (iu'Ai)pelle  River  it  was  necessary  to  ride  nearly  20  miles 
by  stage.  The  road  is  over  a  wind  swept  prairie,  with  clumi)s  of  low  shrubs.  At 
longer  or  shorter  intervals  there  are  shallow  dejires.sions  which  resemble  enornums 
sink  holes  of  limestone  countries.  Nothing  is  see!i  of  the  (^u'Appelle  Valley  till  one 
is  at  its  brink,  where,  about  300  feet  below  the  general  level  of  the  prairie,  lies  the 
valley  of  the  Qu'Apj)elle,  or  ''  Who  Calls''  River.  The  valley  is  over  a  mile  wide  and 
is  flanked  by  abrupt  walls.  It  isoccuj)ied  by  a  series  of  four  lakes  having  an  average 
dci>th  of  about  43  feet.  The  latter  an*  connected  by  a  swift,  clear  stream  only  15 
to  20  yards  wide.  They  abound  in  fish.  Ktheostomn  niffrum  flourishes  in  p<*rfe<ition 
in  the  stream  c<nniecting  the  lakes.  Two  species  of  whitetish  ((■nrcffonuH)  B,re  taken 
in  these  lakes,  but  1  was  unable  to  obtain  any  specimens. 

The  country  about  Regina  is  mostly  a  level  i»rairie.  Lacawana  Creek  is  a  small 
stream  abont  4  yards  wide.  Its  bed  is  very  muddy,  so  much  so  that  it  was  almost 
impossible  to  draw  a  net.  The  banks  are  abundantly  supplied  with  various  water 
weeds.  N(»ar  the  town  the  stream  has  been  dammed  to  form  a  reservoir  for  the  city. 
The  bank  of  the  reservoir  nearest  the  city  has  a  strij)  of  cliara  abont  20  tWt  wicle. 
These  chara  fields  harbored  thousands  of  Pimrphahs  and  a  few  Enralia,  Below  the 
dam  a  single  haul  of  the  serine  secured  about  a  j)eck  or  more  of  Fjinalhi.  Only  four 
species  were  taken  at  this  place.  Suckers,  and  espetrially  pike  ( LurinH},  are  said  tube 
very  abundant  during  their  breeding  season  or  in  the  early  spring. 
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About  Moose  Jaw  tliere  are  rolling  bills.  Above  the  town,  Moose  Jaw  Creek 
flows  througb  a  narrow  valley  or  gorge;  near  the  station  it  joins  Thunder  Creek,  a 
smaller  stream.  As  is  usual  along  the  railroad,  the  stream  is  dammed  near  the  sta- 
tion. Below  the  dam  it  forms  a  succession  of  deep  pools  and  shallow  riffles.  The 
conditions  seemed  favorable  for  a  large  variety  of  fish  life,  but  the  number  of  species 
obtained  was  very  small.  The  larger  species  are  more  abundant  here  than  the 
smaller. 

Old  Wives  Lake  is  alkaline,  and  as  far  as  I  could  determine  contains  no  fishes. 

Swift  Current  is  an  ideal  place  for  variety  in  fish  life.  The  stream  is  narrow  and 
on  an  average  about  2  feet  deep.  It  flows  over  gravel  and,  as  the  name  implies,  has 
a  swift  current.  It  is  just  such  a  stream  as  the  darter  delights  in  in  more  southern 
latitudes,  and  in  fact  one  of  their  number,  Etheostoma  ioww,  is  quite  abundant  here. 
This  is  the  only  darter,  however,  that  I  obtained  in  the  waters  of  the  Saskatchewan 
Basin.  The  stream  is  dammed  above  the  railway,  and  it  is  just  below  the  dam  that 
the  most  favorable  locality  for  fishing  was  found. 

x\t  the  time  I  visited  Maple  Creek  it  consisted  of  a  succession  of  slimy  pools  in  a 
moderately  deep  channel.  There  was  an  almost  incessant  cold  rain  that  prevented 
much  work,  but  although  l.J  inches  of  water  fell  during  my  stay,  no  impression  what- 
ever was  made  on  the  quantity  of  water  in  the  pools.  Maple  Creek  empties  into  Big 
Stick  Lake  which,  in  high  water,  overflows  into  a  tributary  of  the  Saskatchewan. 

Tlie  Saskatchewan  Eiver  at  Medicine  Hat  is  a  navigable  stream  with  a  swift  cur- 
rent. The  water  is  cold  and  cloudy.  Many  of  the  larger  sj)ecies  of  fish  were  reported 
to  me  here,  although  I  obtained  but  few.  The  river  bed  is  said  to  be  1,G00  feet  lower 
than  that  at  Maple  Creek,  the  descent  during  the  last  few  miles  before  reaching  the 
river  b(»ing  considerable.  The  bed  of  this  river  lies  in  a  level  valley  of  varying  width. 
At  Medicine  Hat  the  low  hills  approach  almost  to  the  edge  of  the  river. 

Calgary  lies  in  the  V  formed  by  the  junction  of  the  Elbow  with  the  Bow  River. 
Both  of  the  rivers  are  swift,  clear,  cold  mountain  streams,  the  former  being  the  shal- 
lower. Trout,  Salmo  and  jSalvelinus^  are  abundant.  Seining  in  the  Bow  Biver  proper 
was  impossible,  and  it  was  confined  to  the  sloughs  of  that  river  and  to  the  Elbow.  The 
country  is  hilly  and  devoid  of  timber.    The  liockies  are  seen  from  here. 

From  Calgary  to  Bantt*  there  is  a  steady  ascent.  Banff'  is  located  on  the  Bow 
Biver  and  in  the  Canadian  Bocky  Mountains  Park. 

The  valley  of  the  Bow  is  swam])y  for  several  miles  above  Banfl*,  and  the  Bow  Kiver 
its(»lf  is  a  (piiet  deep  stream.  At  Banff  it  becomes  a  torrent  in  which  fishing  with  a 
net  is  impossible.  The  valley  is  everywhere  quite  narrow  and  flanked  by  high  moun- 
tains. Vermillion  Creek,  the  outlet  of  the  Vermillion  Lakes,  which  lie  in  the  swamps 
of  the  Bow,  enters  the  l>ow  at  Banfl',  as  also  does  Forty-Mile  Creek.  These  tribu- 
taries are  clear  and  icy  cold.  On  the  opposite  side  a  small  stream  of  warm  water 
enters  from  the  hot  sulphur  springs,  and  a  much  larger  stream,  the  Spray  Biver, 
which  is,  however,  too  swift  for  seining.  The  larger  streams  all  abound  in  Stdmo 
vfifkiss,  Sfdrclhuis  namaycuslu  and  VoregonuH  willutmsoni. 

From  Banff  the  ascent  is  very  rai)id  to  the  continental  divide.  The  descent  on 
the  Pacific  side  is  even  more  steep.  My  first  station  on  the  Pacific  side  was  at  Field, 
where  the  mountains  rise  1(MH)0  feet  above  the  river.  The  river  bed  of  the  Kicking 
Horse,  at  Field,  is  a  broad  sandy  stretch  and  the  water  fiows  in  several  channels.  The 
main  stream  is  too  swift  for  seining,  but  the  smaller  branches  are  quieter  in  many 
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places.  The  icy  water  of  the  Kicking  Horse  is  milky  in  appearance  and  full  of  a  tough 
clayey  substance.  But  two  si>eci('s  of  iishes  were  obtained  here,  Coregonus  coulteri 
and  Coitus  philonijjSj  both  new  to  science. 

At  the  mouth  of  the  Kicking  Horse,  at  Golden,  other  collections  were  made.  The 
Columbia  River  above  this  place  is  navigable  for  small  steamers.  Below  Golden  it 
be<!omes  a  narrow  torrent.  Collections  were  made  in  a  meadow  overflowed  by  biU'k 
water  from  the  Columbia,  and  in  the  Columbia  at  the  mouth  of  one  of  the  branches 
of  the  Kicking  Horse.  The  valley  of  the  Columbia  here  slopes  up  to  a  range  of  low 
pine-clad  mountains  extending  parallel  with  the  stream.  Salmon  (Oncorhynchus) 
ascend  to  this  point. 

At  llevelstoke  the  Columbia  is  a  much  larger  stream  and  very  swift.  To  the  west 
a  series  of  high  mountains  are  seen  which  form  the  watershed  between  the  Columbia 
and  the  Phaser.    On  the  east  the  ascent  is  more  gradual. 

Griftin  Lake  is  the  last  of  a  seriesof  small  lakes  beginning  just  beyond  the  divide 
between  the  Columbia  and  the  Fraser.  It  is  a  very  clear  lake,  shallow  near  the 
shtnes.  It  is  about  a  mile  wide  and  about  2  miles  long.  All  sticks  lying  in  it  are 
covered  with  a  bright  grten  sponge.  Great  clusters  of  the  same  sponge,  a  foot  high 
and  about  the  same  width,  are  seen  on  the  bottom  in  shallow  water.  Fish  life  is  not 
abundant.  From  its  banks  low  mountains  rise.  The  stream  flowing  from  it  is  swift 
and  full  of  young  Snhno,  A  rudimentary  dam  has  been  constructed  at  its  outlet  to 
keep  timber  from  floating  down  against  the  railway  bridge.  As  a  consequence  the 
lake  is  full  of  snags.  The  outlet  of  GriflUn  Lake  empties  into  Eagle  River,  which  in 
its  turn  empties  nito  Shushwap  Lake. 

iSicamous  is  a  station  on  an  arm  of  Shushwap  Lake  near  the  mouth  of  the  Eagle 
River.  Low  mountains  covered  with  pines  ascend  from  all  the  shores  of  the  lake. 
The  water  of  the  lake  is  much  warmer  than  that  of  the  Eagle  Kiver.  The  bottom 
is  overgrown  with  water  weeds  which  seem  in  some  i)laces  to  be  20  feet  or  more  in 
height.  Fish  are  very  abundant  and  schools  of  tlH»m  swim  below  the  surface,  fre- 
quently a  whole  school  poking  their  heads  up  together,  like  schools  of  frightened 
anchovies. 

At  Kamloops  the  North  Thompson  River  empties  into  Thompson  River,  forming 
together  a  stream  nearly  a  mile  wide.  Tiie  current  is  moderate,  and  formerly  steam, 
boats  ))lied  on  the  river.  Tin*  margins  of  the  stream  are  full  of  waterweeds,  through 
which  it  is  imi)ossible  to  draw  a  net.  Salmon  are  taken  here  by  the  Shushwap  Indians. 
The  valley  is  skirted  by  rounded  hills  which,  with  the  exception  of  scattered  pines, 
are  devoid  of  trees.  The  Avater  is  much  warmer  than  in  the  mountain  streams,  though 
the  exact  lcmi)erature  was  not  obtained. 

Soon  after  leaving  Kamloops  the  descent  again  becomes  very  steep  and  continues 
so  along  tht*  Eraser  to  Mission,  where  the  river  is  affected  by  high  tides.  The  country 
south  of  Missitm  is  marshy,  a  few  hills  rising  on  the  north.  The  Fraser  is  here  a  slow, 
broad  stream,  and  salmon  and  sturgeon  abound  in  it. 
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The  region  about  Umatilla  is  a  rolling  prairie.  The  banks  of  the  Columbia  River 
are  sandy  and  gravelly.  The  Umatilla  River  is  small  and  empties  into  the  Columbia. 
About  its  mouth  is  an  estuary  with  a  soft  mud  bottom  and  with  from  2  to  3  feet  dejitli 
of  water.  The  mud  and  some  waterweeds  usually  filled  the  net  so  that  it  was  ditticult 
to  i)ick  out  the  fish,  especially  as  it  was  necessary  to  collect  after  dark.  The  most 
important  discovery  of  the  season  was  made  at  this  i)oint.  Columbia  transmonUma 
shows  in  a  striking  way  the  modification  of  the  fins  of  the  Pacific  slope  fishes.  In 
this  case  it  has  found  expression  in  the  strong  spines  at  the  origin  of  the  anal  and  the 
dorsal  fins. 

The  Grand  Ronde  River  is  a  tributary  of  the  Snake.  At  La  Grande  it  is  a  small 
stream  with  a  few  deep  holes.  It  is  dammed  near  the  town  for  milling  purposes,  is 
full  of  angular  pieces  of  lava,  and  seining  is  almost  impossible.  Below  the  dam  large 
numbers  of  Ammoccetea  were  found  dead. 

About  Caldwell  the  country  is  a  level  plateau,  treeless  except  along  the  river  banks. 
The  Boise  River,  which  is  a  swift  stream  about  100  feet  or  less  in  width,  is  dammed  at 
various  places  to  divert  the  water  into  irrigating  ditches.  There  are  level  stretches 
in  the  river,  alternating  with  swift  riffles. 

At  Idaho  Falls  the  Snake  River  has  worn  a  narrow  gorge  through  the  lava,  and  is 
a  fierce  torrent  in  which  seining  was  out  of  the  question.  Fortunately  a  small  stream 
has  been  diverted  for  a  mill,  and  in  this  I  obtained  probably  a  complete  series  of  the 
fishes  of  this  region.  The  country  is  still  a  level  valley  with  mountain  ranges  at  a 
distance  <m  either  side. 

Soon  after  leaving  Idaho  Falls  the  continental  divide  is  crossed.  The  first  station 
at  which  I  made  collections  was  Craig,  Mont.,  on  the  Missouri.  This  river  is  here 
about  150  feet  wide,  a  clear,  cold,  rapid  stream  with  gravel  bottom  and  full  of  Core- 
gonuH  williamsoni  and  Platygobio  gracilis.  Fishing  was  confined  chiefly  to  the  slough 
formed  at  the  mouth  of  a  small  creek  entering  from  the  eastern  side. 

At  Poplar  the  Missouri  is  a  swift,  muddy  stream,  probably  200  yards  or  more  wide. 
Poplar  River  is  also  muddy  and  partakes  of  the  nature  of  the  prairie  streams  near 
Winnipeg;  that  is,  its  banks  are  composed  of  soft  mud.  It  seemed  nowhere  over  6 
feet  deep,  and  in  many  places  it  was  only  a  foot  deep. 
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NOTES  ON  THE  FISHES  COLLECTED. 

1.  Ammoccetes  tridentatUB  (Gainluor).     This  species  asceads  the  rivers  to  spawn.     At  La  Grande 

the  Grand  Roude,  a  small  stream  5  or  (j  yards  wide,  is  dammed  for  milling  purposes.  Just 
below  the  dam  a  large  number  of  this  species  were  noticed  in  all  stages  of  decay.  Some  had 
evidently  died  the  preceding  night.  The  ovaries  of  those  taken  at  this  place  were  large,  but 
the  eggs  were  quite  small.  Whether  the  ^'  eels"  had  spawned  and  died,  or  whether  the  speci- 
mens were  left  stranded,  I  am  unable  to  state.  All  the  specimens  were  about  600  mm.  long. 
At  Caldwell  I  secured  a  large  number  of  the  young  of  this  species.  The  largest  of  these 
measured  60  mm.  In  their  habits  the  young  very  much  resemble  liranvhiostoma.  They  burrow 
in  the  sand  near  the  nuiri»:in  of  the  stream.  If  thev  are  disturbed  thev  will  come  out  of  the 
sand  a  few  centimeters  from  the  place  of  disturbance.  The  small  ones  were  procured  by 
Throwing  the  sanil  on  the  banks,  whereui>ou  they  would  squirm  out  and  could  be  secured. 

2.  Acipenser  sturio  Linnaeus.     This  species  is  common  at  Winnipeg  and  in  the  lakes  to  the  north. 

I  procured  a  single  specimen  96  mm.  long.  It  has  the  upper  part  of  the  snout  black,  a  black 
spot  on  the  sides  above  the  posterior  third  of  pectorals,  and  another  below  the  dorsal;  a 
narrower  dusky  band  connects  these  and  extends  to  the  tip  of  the  tail. 

3.  NoturuB  flavUB   Rafinesque.     A  number  of  specimens  of  this  species  (150  to  250  mm.  long)  were 

obtained  with  hook  and  line  at  night  in  the  Missouri  River  at  Craig,  Mont.  This  seems 
to  be  the  most  western  record  for  any  members  of  the  SUuridw.  They  were  reported  to  me  at 
Medicine  Hat,  but  I  did  not  procure  any  specimens  at  that  place.  Prof.  Evermann  reports 
none  in  his  explorations  in  Montana  and  Wyoming.  It  has  hitherto  been  supposed  that  the 
members  of  this  family  do  not  ascend  to  the  mountains.  None  have  been  found  indigenous  to 
the  Pacific  slope.  In  the  larger  specimens  the  two  maxillary  barbels  reach  the  ba.se  of  the 
pectorals.  There  is  uniformly  a  white  spot  on  the  back  just  at  the  base  of  and  behind  the 
last  dorsal  ray. 

4.  Ictalunis  punctatua  Rafinesque.     Winnipeg.     Exceedingly  abundant  in  the  Red  River,  where  it 

is  caught  in  great  numbers,  especially  at  night.  It  frequently  reaches  a  length  of  about 
750  mm.  It  was  reported  to  rae  at  Brandon,  but  it  can  not  be  abundant  at  that  place,  since 
none  were  said  to  have  been  caught  there  since  1883.  A  catfish  was  also  called  to  my  attention 
at  Medicine  Hat,  but  from  the  description  it  must  be  a  Noturus. 

5.  Ictiobua  cyprinella  (Cuvier  &  Valenciennes).    Winnipeg.    Two  specimens,  the  largest  760  mm. 

long. 

6.  Carpiodea  velifer   (Rafinesque).    Winnipeg,  Brandon,  Medicine  Hat,  Poplar.     I  can  detect  no 

differences  between  the  specimens  from  Winnipeg  and  some  taken  in  the  Ohio  River  at 
Cincinnati. 

7.  PantoBteuB  jordani  Evermann. 

{Pantosteus  columhianus  Eigenmann  &  Eigenmann,  Am.  Nat.,  Feb.,  1893.) 

Three  specimens,  92  to  100  mm.  long,  Boise  River,  Caldwell,  Greg.  Very  closely  related 
to  P.  genetosus,  the  eye  slightly  larger,  the  caudal  much  longer.  Head,  4j-4f ;  depth,  4|-5; 
D.  II,  lU-12i  (in  two) ;  A.  i,  8^  (7^  in  generoans).  Scales,  16  to  19-80  to  100-15.  Eye,  1^2  in 
snout,  1^1^  in  interorbital,  3f  to  little  more  than  4  in  head  (2^;  3^;  4^  in  generosna  of  same 
size).  All  the  fins  more  pointed  than  in  generosus,  the  caudal  lobes  considerably  longer  than 
the  head  (shorter  than  head  in  genero8U8)y  3§-4i  in  the  length  (5-5|).  Light  brown  with  indis- 
tinct clouds  of  darker. 

8.  Catostomus  catoatomus  (Forster).     Winnipeg,  Swift  Current,  Medicine  Hat,  Calgary,  Banff, 

Golden,  and  Revelstoke.  Ascends  streams  to  spawn.  Is  said  to  be  very  abundant  at  Winnipeg 
during  the  winter.  Only  a  single  specimen,  the  first  of  the  season,  was  taken  during  my 
stay.  As  will  be  seen  from  the  above  localities,  the  species  extends  across  the  Rockies.  A 
specimen  of  crt/o«/owiM«  290  mm.  long,  from  Golden,  on  the  Columbia  River,  differs  in  only  a 
few  minor  details  from  a  specimen  of  Catostomus  catostomus  of  about  the  same  size,  the  origin 
of  which  is  not  known.  A  series  of  larger  specimens  will  probably  show  perfect  intergrada 
tion.  In  the  Golden  specimen  the  eye  is  more  anterior  than  in  the  other;  and  this  feature 
changes  all  the  proportions  of  the  head.  The  size  of  the  eye  is  the  same  in  both;  6|  in  the 
length  of  the  head,  2  in  the  postorbital  portion  in  the  Golden  specimen  (2^-3  in  the  other), 
about  2f  in  the  snout  (3^);  middle  of  head  behind  anterior  margin  of  pupil  (at  anterior 
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margin  of  eye) ;  depth  of  head  greater  thau  length  of  suont  plus  eye  (depth  of  head  loss  than 
snout  plus  eye);  scales  of  breast  obscure,  imbedded  forward  (scales  of  breast  regularlj^ 
imbricated,  not  imbedded);  margins  of  lower  fins  all  well  rounded,  all  of  them  shorter  than 
in  typical  catoatomus  (margins  of  lower  fins  all  more  angular,  some  of  the  rays  being  longer 
than  others).  Distance  of  end  of  superciliary  mucous  canal  from  transverse  nuchal  canal  twice 
as  great  as  in  the  typical  form.  Such  differences  would  be  considered  of  no  value  for  pur- 
poses of  classification  in  specimens  from  the  same  river  system,  and  indeed  I  am  not  able  to 
find  any  tangible  differences  between  specimens  190  mm.  long  from  the  Columbia  at  Revel- 
stoke  and  the  How  at  Calgary  or  the  Swift  Current.  The  larger  specimen  has  the  back  and 
sides  quite  dark,  centers  of  the  scales  toward  the  belly  white;  belly  entirely  white.  A  red- 
dish band  along  the  lateral  line.     The  young  from  all  localities  are  mottled  gray. 

9.  CatOBtomus  griseus  (Girard).     Swift  Current,  Medicine    Hat,   Craig.      One  specimen,  116  mm. 

long,  was  taken  at  Swift  Current.  Caudal  as  long  as  head,  4f  in  the  length.  D.  ii,  10^. 
Sides  to  ventral  surface  dark-grayish,  variously  mottled.  Lower  surfaces,  white.  A  number 
of  specimens  were  taken  at  Medicine  Hat,  the  largest  90  mm.  long.  These  smaller  specimens 
can  readily  be  distinguished  from  C.  catostomna  of  the  same  size  by  their  much  larger  mouth, 
which  very  much  resembles  that  of  Pantosteus.  The  jaws  are  provided  with  horny  or  carti- 
laginous sheaths,  making  the  resemblance  to  Pantosteus  still  greater. 

10.  Catostomus  macrocheilus  Girard.     Sicaiuous,  Kamloops,  Umatilla,  La  Grande,  Caldwell,  and 

Idaho  Falls.  I  saw  a  species  of  this  genus  in  Griffin  Lake,  but  was  unable  to  secure  it.  In 
all  probability  it  was  C.  macrocheilus,  since  this  species  was  obtained  a  few  miles  farther  west, 
at  the  mouth  of  the  outlet  of'this  lake.  The  largest  specimen  was  obtained  at  La  Grande,  and 
measured  380  mm.  It  is  quite  dark  to  below  the  lateral  line,  where,  from  a  line  from  just 
above  the  ui)per  lip  to  the  lower  part  of  the  caudal,  the  color  abruptly  changes  to  white.  The 
pectorals,  ventrals,  and  x^artof  the  anal  are  dusky,  and  a  dusky  bar  extends  upward  from  the 
base  of  the  pe(;toral.  The  local  variation  in  ilorsal  rays  is  well  marked.  Aside  from  the  two 
undivided  rays  at  the  beginning  of  the  fin  the  rays  are  as  follows: 


Locality. 


Sicamoua  .. 
Kamloops.. 
Uniatilla... 
La  Grande. 
Caldwell... 
Idaho  Falls 


Dorsal  rays. 


Hi    '    12i 


13^   ,    Ui   I    i^i 


16^ 


1 

1 
3    . 

3  ;. 

34 
1  '. 
3  |. 
1. 
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.V 

6 

1 

3  ! 

These  last  specimens  approach  Catostomus  ardens. 

11.  Catostomus  comniersoni  (Lac^1p^de).      Winnipeg,  Westbonrne,  Qu'Appelle,  Hegina,  Moose  Jaw, 

Swift  Current,  Maple  Creek,  Medicine  Hat,  Calgary,  Po])lar.  Very  abundant  everywhere. 
Scales,  55-()9. 

12.  Moxostoma  aureolum  (Le  Sueur).     Winnipeg,  Westbonrne,  Hrandon,  Poplar.     Lower  fins,  ami 

especially  the  caudal,  red.  D.  14^  to  16i.  Specimens  240  nun.,  from  Winnipeg,  have  the  luMd 
5  in  the  length. 

13.  Moxostoma  anisiirum  Rafinesque.     Winnipeg,   lirandon.      This  species  is  much  less  abundant 

at  Winnipeg  than  the  i)rece(ling.  The  i<pecimens  measure  from  90  to  285  mm.  Heatl.  3^  to  4. 
D.  16^  or  17^,  counting  all  the  rays.  A.  H^.  l^p])er  caudal  lobt-  little  longer  than  lowor  in  the 
largest  speriinen.  The  largest  specimen  ditl'ers  little  from  one  obtained  at  Toledo,  Ohio. 
Scales,  6-39  to  43-5.     Color  lighter  thau  in  the  preceding  species,  no  red  on  the  fins. 

14.  Hybognathus  placita  Girard.     Abundant  at  Poplar,  but  not  seen  elsewhere. 

15.  Acrocheilus  alutaceus  Agasslz  &  Pickering.     Tmatilla,  Caldwell. 

16.  Pimephales    promelas    Kafinesque.       Winnipeg,   Westbonrne,    Brandon,    Qu'Appelle,    Hegina, 

Swift  Current,  Maple  Creek,  Medicine  Hat.  Very  abundant  everywhere,  esjiecially  so  at 
Kegina  and  Swift  Current;  least  so  at  Qu'Appelle. 
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17   Notropis  jordani  Eigenmann  &  Eigenniann. 

Xotrojns  albeolus  E.  &.  E.,  Am.  Nat.,  Feb.,  1893;  not  ^V.  albeolns  Jonlan=X  megalopa. 

A  siugle  specimen,  73  nnn.  long,  obtained  at  Medicine  Hat.  Thi8  species  is  most  closely 
related  to  N.  maculatus  and  X.  heterodon.  In  color  it  dift'ers  strikingly  from  the  latter,  agree- 
ing in  this  respect  with  maculatns,  except  that  it  lacks  a  caudal  spot  and  is  less  profusely 
spotted.  Tlie  lateral  lino  is  much  less  complete  than  in  heterolepis,  and  better  developed  than 
in  maculaitts.  Head,  4;  depth,  4^;  D.  9A;  A.  8^;  scales,  4-35-4;  15  scales  before  the  dorsal; 
teeth,  4-4, 1,  2.  Two  of  the  teeth  feebly  hooked,  the  two  others  with  narrow  imperfect  grind- 
ing surfaces.  The  teeth  on  the  right  side  are  evidently  abnormal,  being  arranged  in  three  rows. 
Elongate  compressed,  more  slender  than  heierolepis.  Head  much  as  in  heiero}ep\8y  less  convex 
above.  Jaws  equal;  mouth  oblique,  the  premaxillary  on  the  level  or  lower  margin  of  the 
pupil.  Maxillary  extending  to  anterior  margin  of  orbit.  Snout  pointed,  not  decurved. 
Eye  3|  in  head,  1];  in  interorbital.  Fins  all  small;  origin  of  the  dorsal  over  ventral,  equidis- 
tant from  base  of  middle  caudal  rays  and  nares,  highest  ray  extending  a  little  past  end  of  the 
last  ray  when  the  fin  is  depressed,  equal  to  head  less  snout;  anal  similar  to  dorsal,  its  highest 
ray  equal  to  snoutand  eye;  ventral  etiual  to  highest  anal  ray;  pectorals  longer,  ecjual  to  head 
leas  opercle.  Scales  closely  imbricated,  the  exposed  edges  little  higher  than  long.  Lateral 
line  decurved,  the  tubes  developed  on  less  than  10  scales  (some  of  those  of  the  middle  of  the 
body  are  removed).  General  color  silvery,  no  distinct  markings.  Ventral  surface  entirely 
white,  a  plumbeous  lateral  band  overlaid  with  silver3\  A  dark  vertebral  line  from  occiput 
to  caudal.  Sides  with  a  few  dark  specks,  dorsal  surface  more  densely  specked,  the  margins 
of  the  scales  darker. 

18.  Notropis  heterolepis  Eigenmann  <&  Eigenmann.    A  specimen,  35  mm.  long,  taken  at  Qu'Appelle. 

This  species  is  evidently  closely  related  to  X.  hettrodofij  X.  anogenuSf  etc.  It  differs  from  them 
strikingly  in  having  tubes  developed  in  but  one  or  two  scales  of  the  lateral  line,  while  all 
the  scales  along  the  lateral  line  on  one  side  and  all  but  one  or  two  on  the  other  are  deeply  notched 
on  their  posterior  margins.  Head,  4;  depth,  4^^;  D.  9^;  scales,  5-35-4 ;  15  scales  in  front  of 
dorsal.  Teeth  feeble,  4-4;  grinding  surface  well  developed  on  three  teeth.  Head  subconical, 
little  compressed,  the  snout  rounded,  little  obtuse;  the  lower  jaw  included.  Mouth  little 
oblique,  the  premaxillary  below  the  level  of  the  lower  margin  of  pupil.  Maxillary  almost 
reaching  eye.  Eye  large,  1  in  snout,  3}  in  head,  IJ  in  interorbital.  Dorsal  inserted  equidis- 
tant from  base  of  upper  caudal  rays  and  anterior  margin  of  eye,  behind  the  last  ray  of  the 
ventrals.  Tips  of  the  first  rays  much  projecting  beyond  tips  of  last  when  depressed,  the 
longest  ray  about  equal  to  head  less  snout.  Anal  similar  to  dorsal,  the  longest  ray  about  1} 
in  head;  ventrals  reaching  vent,  equal  to  highest  anal  ray;  pectorals  equal,  to  length  of  head 
less  opercles.  Scales  loosely  imbricated,  almost  imbedded  in  front  of  the  dorsal.  Scales  along 
the  median  line  (lateral  line)  with  a  deep  notch  near  the  middle  of  the  posterior  margins, 
the  line  nearly  straight.  A  few  black  specks  along  base  of  anal;  a  dark  line  along  lower 
margin  of  tail  from  anal  to  caudal.  A  dark  band  from  tip  of  snout  along  the  sides  to  the 
caudal;  on  the  tail  the  band  coincides  in  position  with  the  scales  of  the  lateral  line.  On  the 
body  it  is  placed  a  little  higher.  A  conspicuous  black  curved  line  at  the  base  of  each  scale  of 
the  lateral  line.  All  the  scales  above  the  lateral  band  dotted  with  black.  A  narrow  vertebral 
lino  from  occiput  to  dorsal,  a  broad  dusky  band  on  the  back  between  the  dorsal  and  caudal, 
between  which  and  the  lateral  band  is  a  lighter  band.  Scales  of  the  back  with  dark  margins. 
Series  «f  minute  black  dots  along  each  ray  of  the  dorsal,  anal,  and  outer  portion  of  pectoral; 
the  dorsal  and  caudal  quite  dusky. 

19.  Notropis  (Miniiilus)reticulatus  Eigenmann  «&  Eigenmann."    Brandon,  Qu'Appelle.    This  species 

is  closely  related  to  X.  apeatrunculns,  fretensis,  nitiduSf  and  topekaj  and  may  prove  identical 
with  one  or  the  other.  It  approaches  nearest  X.fretenaia  and  topeka.  From  the  former  it 
differs  chiefly  in  the  larger  scales  in  front  of  the  dorsal,  and  from  the  latter  in  the  naked  breast. 
Head,  4;  depth,  4-4^;  D.  9^  or  lOHi  or  ii,  8i);  A.  9H",  7^);  scales,  4  or  5-34-3  or  4 ;  12-14 
scales  in  front  of  the  dorsal ;  teeth,  4-4,  hooked,  with  evident  grinding  surface.  Head  pointed, 
broad  above  and  slightly  convex.  Snout  decurved,  pointed,  the  lower  jaw  included.  Mouth 
oblique,  the  premaxillary  on  a  level  with  the  lower  margin  of  the  pupil  or  somewhat  lower. 

*  A  larger  series  of  specimens  collected  by  Mr.  A.  J.  Woolman  in  the  headwaters  of  the  Retl  River  make  it  probable 
that  this  species  is  N.  delieiosut. 
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Maxillary  reaching  front  of  orbit.  Eye  large,  considerably  longer  than  snout,  3  in  head, 
greater  than  interorbital.  Origin  of  dorsal  over  ventrals,  equidistant  from  tip  of  snout  and 
from  base  of  upper  caudal  rays;  longest  ray  scarcely  extending  beyond  tip  of  last  when 
depressed.  Anal  low,  the  longest  ray  not  extending  past  tip  of  last  ray  when  the  fin  is 
depressed,  equal  to  snout  and  eye.  Ventrals  reaching  vent,  slightly  longer  than  the  highest 
anal  ray.  Pectorals  little  longer  than  head  less  opercle.  Scales  closely  imbricated,  the  exposed 
edges  considerably  deeper  than  long  iu  the  largest  specimens.  Lateral  line  decurved,  com- 
plete. Hreast  naked  (scale<l  in  j\^  topvJca).  A  dark  streak  from  anal  to  caudal,  lower  parts 
otherwise  plain.  A  dark  vertebral  line,  a  plumbeous  band  along  the  sides,  a  faint  spot  at 
the  base  of  the  caudal  about  as  large  as  the  pupil.  A  series  of  spots  along  each  side  of  the 
lateral  line.  Upper  parts  of  sides  Jiud  the  back  profusely  spotted,  the  edges  of  the  scales  black, 
giving  the  whole  part  a  reticulated  appearance.  The  specimens  from  Qu'Appelle  are  darker 
than  those  from  Brandon. 

20.  Notropis  deliciosus  (Girard).     Three  specimens  of  this  species  were  taken  at  Winnipeg. 

21.  Notropis  megalops  (Rafinesque).     A  number  of  specimens  of  this  species  were  obtained  at 

Brandon,     None  were  seen  elsewhere. 

22.  Notropis  scopiferus  Eigenmann  &  Eigonmann.     This  species  is  evidently  closely  related  to  X, 

luciodusy  from  which  it  ditiers  in  the  scaling  and  in  having  a  conspicuous  jet-black  spot  about 
as  large  as  the  pupil  at  the  base  of  the  caudal  tin.  Numerous  specimens  were  obtained  at 
Winnipeg,  Brandon,  Fort  Qu'A]>pelle,  and  Medicine  Hat.  The  species  is  most  abundant  at 
Fort  Qu'Appelle,  where  the  largest  specimens (112  mm.)  were  obtained.  Head,  4-4^  (longest  in 
young);  depth,  4^;  D.  9A;  A.  10^  (the  first  two  rays  minute,  unsegmented,  and  unbranched); 
scales,  6-36  to  42-4;  14  to  18  scales  in  front  of  the  dorsal;  teeth,  2,  4-4,  2;  grinding  surface 
very  narrow,  on  two  teeth.  Compressed  fusiform,  the  dorsal  and  ventral  outlines  about 
equally  arched;  highest  ])oint  of  back  at  first  dorsal  ray.  Head  heavy,  compressed,  flat 
above;  snout  blunt,  much  decurved.  Mouth  small,  little  oblique;  the  premaxillary  below 
the  level  of  the  lower  margin  of  the  pupil;  maxillary  extending  to  anterior  margin  of  eye. 
Eye  large,  longer  than  snout,  3  iu  head,  little  less  than  interorbital  width.  Origin  of  dorsal 
about  equidistant  from  tip  of  snout  .and  base  of  caudal;  the  highest  ray  extending  much 
beyond  tip  of  last  when  the  fin  is  depressed,  equal  to  the  length  of  the  head ;  caudal  deeply 
forked,  the  lobes  equal,  longer  than  head.  Anal  similar  to  dorsal,  but  much  lower,  ^the 
highest  ray  about  equal  to  the  head  less  the  snout;  ventrals  below  the  dorsal,  reaching  vent* 
pectorals  about  equal  to  the  highest  anal  ray.  Scales  closely  imbricated,  but  not  notably 
deepei*thau  long.  Lateral  line  complete,  and  each  scale  with  a  well-developed  tube.  The 
line  evenly  and  gently  decurved  to  above  origin  of  anal.  All  specimens,  from  the  smallest 
(about  25  mm.  long)  to  the  largest,  have  a  ccmspicuous  black  spot  at  the  base  of  the  middle 
caudal  rays,  a  silvery  lateral  band,  its  dorsal  margin  distinct,  its  lower  margin  not  distinct. 
Color  otherwise  variable;  those  from  muddy  water  (Red  River  at  Winnipeg)  are  bright 
silvery  with  very  little  dusky,  the  chroniatophores  being  not  less  numerous,  but  contracted. 
The  other  extretne  is  found  in  the  clear  water  of  the  Qu'Appelle.  In  these  specimens  there 
is  a  conspicuous  vertebral  band,  and  all  the  scales  above  the  lateral  line  are  most  profusely 
dotted  with  black,  the  dots  being  largest  at  the  margins  of  the  scales.  Top  of  head  and  upj»er 
parts  of  its  sides  similarly  dotted.  Dorsal,  caudal,  and  upper  parts  of  pectorals  dusky.  Speci- 
mens from  Little  Traverse  Bay,  Lake  Michigan,  seem  to  represent  a  variety  of  the  species 
above  described;  the  snout  is  more  slender,  the  eye  perceptibly  smaller,  ftnd  the  caudal 
peduncle  more  slender.  The  difference  is  more  marked  in  young  examples,  the  form  being 
much  more  slender  than  in  scopiferus  and  the  caudal  spot  notably  smaller. 

23.  Notropis  jejunus  (Forbes).     This  species  was  found  to  be  abundant  at  Winnipeg,  Brandon,  and 

Medicine  Hat.  The  teeth  are  (juite  variable,  being  in  different  specimens  4-4;  1,  4-4,  2;  and 
2,  4-4,  2;  otherwise  there  is  little  or  no  variation.  It  is  not  unlikely  that  some  of  th«*  species 
describeil  as  having  teeth  4-1,  or  1,  4-4,  2  are  identical  with  this  species. 

24.  Notropis  atherinoides  (Rafinesque).     Winnipeg,  Medicine  Hat.  Poplar.      The  specimens  from 

Winnipeg  are  slightly  deeper  than  those  from  other  localities,  and  all  of  the  northern  sjieci- 
mens  have  slightly  larger  eyes  and  correspondingly  shorter  snou'  • 
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25.  Rhinichtbys  dulcis  (Girard).     Swift  Current,  very  abuDclaiit;  Medicine  Hat,  few;  Cal/njary,  few; 

ori<j:in  of  dorsal  equidistant  from  nostril  and  base  of  middle  caudal  rays.  Banff,  common  in 
Bow  River.  One  specimen  has  very  much  larger  fins  than  the  others,  the  pectoral  quite  reach- 
ing the  anal.  Also  in  hot  sulphur  springs,  Banff,  very  abundant.  Poplar,  one  specimen. 
Craig,  abundant. 

26.  Agosia  nubila  (Girard).     Idaho  Falls,  aliundant. 

27.  Agosia  falcata  Eigenmann  &  Eigenmaun.     Abundant  in  the  Boise  River  at  Caldwell,  Idaho; 

two  specimens  from  Umatilla.  In  the  following  description  the  statements  and  figures  given  in 
parentheses  refer  to  A.  nuhila.  Head,  3M}  (^Hit);  depth,  4^-5^  {^-\%)\  D.  \U  (8A-1U);  A. 
9A  (7^9^).  Scales,  53-60  (59-67).  Teeth,  1, 4-4,  1  on2.  Elongate,  slender,  head  longer  than  iu 
nuhila.  Eye  much  larger  than  in  ?jM6«7a,  about  H  in  snout,  3^-4|  in  head  in  larger  specimens. 
The  head  being  longer  the  proportional  numbers  do  not  differ  from  those  of  niihiJa.  Scales  much 
larger  than  in  nuhila,  about  10  above  the  lateral  line  (14  in  nubila).  Dorsal  usually  inserted 
directly  over  the  origin  of  the  ventrals,  the  fin  large,  its  anterior  rays  prolonged.  Origin  of 
dorsal  equidistant  from  base  of  middle  caudal  rays  and  from  nares.  Caudal  deeply  forked,  the 
lobes  acute,  3;  to  3t  in  the  length.  Anal  very  obliquely  truncate,  the  anterior  rays  very  high, 
4^-4f  (5-r>A)  in  the  length.  Ventrals  always  more  posterior  in  position  than  in  nuhila^  about 
equidistant  from  base  of  middle  caudal  rays  and  from  nares,  their  tips  extending  to  or  past 
middle  of  base  of  anal,  4 f -5  (5-6)  in  the  length  (reaching  to  vent,  very  rarely  to  origin  of  anal). 
Pectorals  not  reaching  ventrals.  A  dark  band  forward  fnmi  eye;  dark,  lateral  band  scarcely 
evident;  silvery  below ;  sides  and  back  with  numerous,  irregular,  well-defined  blotches.  Anal 
and  sometimes  ventrals  with  a  dusky  spot  near  base  in  front.  Dorsal  and  caudal  faintly 
mottled;  crimson  spots  on  mandible,  axil  of  ventrals,  and  along  base  of  anal.     (Plate  6.) 

28.  Agosia  falcata  shus'wap  Eigenmann   &,  Eigenmann.     This  variety  seems  well  established  by 

four  specimens  from  Shushwap  Lake  at  Sicamous.  It  is  not  at  all  improbable,  however, 
that  intergr.adations  will  be  found.  The  specimens  differ  constantly  in  the  more  posterior 
position  of  the  dorsal  and  ventrals;  otherwise  there  is  no  difference  of  any  note.  Head, 
3M^;  depth,  4-4f;  D.  lOf-lli;  A.  9f  Scales,  10-55-8.  Teeth,  1,  4-4,  2  in  two  specimens; 
2,  4-4,  1  in  another;  and  2,  4-4,  0  in  the  fourth.  Head  pointed,  the  snout  scarcely  projecting 
beyond  the  mouth.  Eye  large,  equidistant  from  tip  of  snout  and  from  upper  angle  of  gill- 
opening,  the  orbit  about  equal  to  the  snout,  3^-3^  in  the  head.  Dorsal  inserted  directly  over 
origin  of  ventrals,  equidistant  from  base  of  middle  caudal  ray's  and  from  posterior  half  of 
eye.  Its  first  two  developed  rays  elongate,  the  margin  of  the  fin  strongly  concave.  Highest 
dorsal  ray  equal  to  distance  from  tip  of  snout  to  upper  angle  of  opercle.  Caudal  long,  deeply 
forked,  the  lobes  finely  pointed,  the  middle  rays  half  as  long  as  the  lobes,  at  least  as  long  as 
the  head.  Structure  of  anal  similar  to  that  of  dorsal.  Ventrals  inserted  equidistant  between 
base  of  middle  caudal  rays  and  posterior  half  of  eye,  pointed,  extending  to  middle  of  base  of 
anal,  equal  to  head  less  opercle.  Pectorals  less  pointed  than  the  other  fins,  as  long  as  head 
or  a  little  shorter.  Light  brown  with  numerous  well-defined  blotches,  a  dark  band  from  tip 
of  snout  to  base  of  caudal.  All  the  fins  with  dark  points  along  the  rays  collected  in  places, 
giving  the  fins  a  faintly  mottled  appearance. 

29.  Hybopsis  storerianus  (Kirtland).  A  number  of  small  8i)ecimens  from  Winnipeg  are  probably  to 

be  referred  to  this  species. 

30.  Couesius  dissimilis  (Girard).  Very  abundant  at  Swift  Current,  Medicine  Hat,  Calgary,  Poplar. 

The  specimens  from  Medicine  Hat  and  from  Poplar  are  quite  light  in  color.  Those  from  Cal- 
gary and  from  Swift  Current  are  darker,  the  lateral  band  being  well  defined.  Scales  along 
the  lateral  line  58-62. 

31.  Platygobio   gracilis  (Richardson).      Craig,  Poplar,    Brandon,  Medicine  Hat.      This  species  is 

extremely  abundant  in  the  Missouri  River  at  Craig,  and  in  its  tributary,  Poplar  Creek.  A 
number  were  obtained  with  hook  and  line  in  the  main  stream  at  Craig,  where  the  current 
is  too  swift  for  seining.  In  the  slough  at  the  same  place  none  were  seen.  One  was  obtained 
at  Brandon,  and  I  was  told  that  it  is  abundant  at  that  place.  Their  projecting  snout  and 
frosted  silvery  color  make  them  a  striking  species.  The  largest  obtained  measures  20  mm. 
There  is  a  dusky  vertebral  band  and  a  brown  lateral  one. 

32.  Mylocheilus  caurinus  (Richardson).     Mission,  Kamloops,  Sicamous,  Revelstoke,  Golden,  and 

Umatilla. 

33.  Ptychocheilus    oregonensis    (Richardson).      Kamloops,  Sicamous,  Umatilla,  La   Grande,  and 

Caldwell.     Teeth  usually  2,  4-4,  2.     Dorsal  with  nine  well-developed  rays  (i,  9|). 
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Leuciscus  and  Richardsonius.  The  genus  Richardsonius  was  proposed  by  Girard  in  1856v  It 
was  said  to  bear  some  resemldance  to  SqualiuSy  from  which  it  could  *'  be  distinguished  by  the 
smooth  edge  of  the  dental  ridge  and  the  long  anal,  together  with  the  peculiar  position  of  the 
latter  in  reference  to  the  dorsal.  The  dorsal  is  also  much  deeper  than  long,  which  is  not  the 
the  case  in  S(jnaliu8."  Species  discovered  since  Girard's  descrijition  was  written  have  showu 
that  no  sucli  differences  between  SquaVius  {Leuciacus)  and  UivhariUomns  exist.  Dr.  Giinther 
classed  the  only  two  species  of  the  genus  liichardaonius  with  his  Jbramis,  characterized  by  the 
elongate  anal  and  compressed  ventral  ridge  behind  the  ventrals.  Jordan  and  Gilbert  also 
separated  the  genus  IlioharchoninH  from  Leucisctis,  etc.,  on  the  basis  of  the  compressed  ventral 
ridge  and  elongate  anal.  1  have  examined  a  very  large  series  of  specimens  and  find  that  the 
ventral  ridge  is  very  variable,  especially  with' age,  and  is  of  no  worth  whatever  to  separate 
Richardsonius  even  subgenerically  from  Leuriscus.  In  one  specimen,  which  might  have  served 
Girard's  artist  when  he  drew  R.  halteatns,  there  is  the  merest  vestige  of  a  ventral  ridge.  The 
ridge  seems  best  developed  in  specimens  about  medium  size  (75  mm.).  The  characters  selected 
to  separate  the  species  of  the  old  genus  Richardsonius  fvom  each  other  seem  no  more  fortunate. 
Neither  the  teeth  nor  the  scales  are  of  any  value  whatever  in  this  respect.  The  anal  fin  is  by 
no  means  an  absolute  guide,  as  will  be  seen  later.  In  fact,  I  have  been  unable  to  detect  a 
single  character  which  will  always  separate  the  two  forms,  each  of  which  is  variable  in  the 
extreme.  All  those  species  of  Leuciscus  with  increased  number  of  anal  rays,  montanuSy  hydro- 
phlox,  gilli,  halteatus,  and  lateralis  may  bo  classed  under  the  subgeneric  name  RicMrdsonius. 

1  find  in  examining  41  specimens  of  Leuciscus  montanus,  collected  by  Jordan  at  Prove,  that 
in  some  the  ventral  ridge  is  much  more  developed  than  in  typical  specimens  of  Richardsonius, 
The  anal  rays  are:  28  with  12^;  12  with  13^;  1  with  14^. 

34/  Leuciscus  atrarius  (Girard).     This  species  is  quite  abundant  in  the  Snake  River  at  Idaho  Falls. 
It  readily  takes  the  hook.    The  lateral  line  is  not  developed  until  late  in  life;  in  specimens 

2  inches  long  the  pores  are  formed  on  but  few  scales. 

35.  Leuciscus  hydrophlox  (Cope).    Abundant  in  the  Snake  River  at  Idaho  Falls.    The  anal  rays  in 

a  number  of  specimens  examined  vary  from  12^  to  14^.  Two  specimens  have  12|  rays, 
fourteen  have  13^,  and  four  have  14^.  The  dorsal  rays  vary  from  10|  to  Hi,  and  the  scales  of 
the  lateral  line  from  51  to  58.  There  is  present  a  slight  median  keel  behind  the  ventrals. 
These  specimens  agree  very  closely  with  specimens  of  L.  montanus  collected  by  Jordan  at 
Prove,  Utah,  except  that  a  larger  percentage  have  13  and  14  anal  rays,  and  a  smaller  percent- 
age have  12  rays. 

36.  Leuciscus balteatus  (Richardson). 

Cyprinus  (Abramis)  balteatus  Richardson,  Fauna  Bor.  Amer.,  in,  301,  1836;  Storer,  Synopsis  Fish. 
N.  A.,  160,  1846. 

Richardsonius  balteatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  viii,  1856,  202;  id.,  U.  S.  P.  R.  R.  Exp. 
«fe  Surveys,  X,  278,  pi.  lx,  figs.  1-4,  1859  (Fort  Dalles,  Oreg.,  Fort  Vancouver,  Oreg.?);  Bean, 
Proc.  U.S.Nat.  Mus.  1882,93  (Garrison  CIreek,  Wash.);  Jordan  &  Gilbert,  Syn.  Fish.  N.  A., 
251,  1882  (Columbia  River  and  northward) ;  Jordan,  Cat.  P'ish.  N.  A.,  33,  1885. 

Jbramis  (Blicca)  balteatus  Giinther,  Cat.  Fish.  Brit.  Mus.,  vii,  309,  1868. 

Of  this  species  I  obtained  two  unquestionable  specimens  at  Kamloops.  There  is  a  distinct 
median  ridge  behind  the  ventrals,  and  the  anal  has  20^  and  22^  (ii,  18^-20^)  rays.  Teeth,  2, 
5-4,  2.  At  Mission  this  species  is  abundant,  the  largest  individuals  measuring  140  mm.  In 
the  larger  specimens  the  postventral  keel  is  very  variable  and  frequently  not  at  all  distin- 
guishable; it  is  best  developed  in  medium-sized  specimens  (80  mm.).  The  teeth  are  usmilly 
2,  5-4,  2,  when  normally  developed.  Of  these,  the  anterior  tooth  on  the  left  is  thicker  and 
shorter  than  the  others,  dagger-shaped,  and  remote  from  them.  I  have  made  detailed  counts 
and  measurements  of  over  20  specimens,  and  have  counted  the  rays  of  all  the  rest.  The  anal 
rays  are  as  follows:  16A  in  two  specimens;  17^  in  seven;  18^  in  thirteen;  19^  in  twenty-five; 
20^  in  eighteen;  21A  in  eight;  22.^  in  two;  23^  in  two;  24^  in  two.  The  usual  number,  then,  is 
19^  or  20^.  The  dorsal  varies  from  lU-13^.  I  have  found  no  coordination  of  variations  what- 
ever. Each  character  varies  independently.  The  scales  vary  from  11  to  13-53  to  63-5  to  7. 
According  to  the  Mission  specimens  tlie  normal  number  of  anal  rays  is  19^  or  20^,  and  the 
variati  )u  is  three  or  four  rays  in  both  directions. 


\ 


EXPLORATIONS   m  WESTERN   CANADA,  ETC. 


113 


Thu  folluwLiig  table  g 


««  ballea 

11$  from  MisHJ 

"'■ 

ScatM. 

T«.th.- 

^'P"'    rflma" 

Se.. 

B«iumrki. 

. 

KeelM.M«lleTUenl. 

»1  we'll  ".veloprd. 

3( 

' 

Djudil  rari  ami  a  pulnt  abnvn  iat<lill«  ot  papll. 

cDudiil  raya  ami  upiMr  angle  ut  pnoperfle. 
CBudal  nys  and  puaKrlor  margin  at  eye. 


Besides  the  above  there  ura  Tour 
eleven  wilh  20J;  liv«  wllb  2U;  u 
apecimens  wich  iucreaaed  uual  ruya  n 


itli  17i  null  rays;  eleven  with  114^;  tireiity  with  19^; 
I  with  2:.>^;  uue  with  2'i\.  'Tint  Inrj^ust  uninbui'  of 
«  Hinall  ludividuals,  about  TO  luiu.  long. 

■  baltea.tuB  IsteraliB  (Girard).     Tho  apeciiui'ns  of  this  BUbsiwuies  from  tlio  different 

tita  will  be  couBidured  sepuratel.v. 
Sicamout.  X  numbi!i  of  the  specimeas  coutaiu  large  purusitic  wunus.     Eit;ht  apei^ituena 

ued  show  tho  followiDg  n. 


Xo 

I..«.l, 

D 

™il. 

Vnul, 

Scale., 

Tcolli. 

.».„f 

oraal. 

'  Depth. 

M 

1 

19 

le 

ll-W-4 

lZ-ltO-5 

2.  'Xi 

i:  -s,3 

Kwl 

ndfU'iL 

.M->. 

.-1 

•M 

i:i 

m  bue  ol  iDtddle  caudal  raf  s  t 


cclpul. 


.-»  .olddl.  . 


Tlip  total  iiiiiuber  of  Hpei^Jiaeas  collected  at  Sicamoiis  vina  5H.  They  linve  the  following 
iiuiiibcrof  analniya:  I  h;i9  III;  3  liave  15i;  13  have  16^;  28  have  17};  M  have  t8i;  5havellll. 
These  Hpaciniens  :vreu  little  mure  robust  thau  those  from  Misaiou  uu.l  are  cuitainly  more  elon- 
gate, the  depth  iu  a  number  uf  thi-iu  being  3]-li  in  the  length.  They  are  more  coarsely  and 
profusely  punctate.  Tlnire  is  a  conspicuous  black  Uteral  baud,  above  which  there  is  in  some 
specimens  a  uarrow  light  lini',  above  which  there  is  another  darker  ehado.  The  ventral  keel 
is  minlurately  developed.  In  all  tbu  nonuiit  pharyn,;;eals  examined  the  teeth  iu  the  main  row 
were  j-4.  Iu  ouo  case  tho  teeth  are  2,  5-j,  3  which  miiy  ba  a.  c.na  of  reversion.  This  is 
nni|nestLonably  the  species  ligiired  by  (Jirard  !is  R.  iaieratii.  Tho  aventge  siie  of  the  speci- 
mens is  smaller  than  that  of  baltralui. 
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2.  Specimens  from  Griffin  Lake,  also  undoubtedly  lateraliSy  are  similar  to  those  from 
Sicamous  in  color  and  proportions,  being  probably  slightly  more  compressed  and  deeper. 
Many  specimens  of  this  genus  are  bright  scarlet  on  the  sides.  There  were  taken  in  Griffin 
Lake  14  specimens  with  anal  rays  as  follows:  3  with  14^^;  7  with  15^;  3  with  16A ;  1  with  174^; 
75  mm.  or  loss  in  length.     The  teeth  in  the  main  row  are  in  all  but  one  doubtful  case,  5-4. 

3.  Two  specimens  from  Kamloops  have  the  keel  moderately  developed,  the  teeth  2,  5-4,  2 
and  2,  5-3,  2 ;  the  anal  rays,  17^  and  18^. 

4.  One  specimen  from  Revehloke  has  teeth  2,  5-4,  1;  anal,  15^;  depth  4  in  length. 

5:  Golden.  The  position  of  the  dorsal  tin  does  not  vary  materially  in  any  of  the  specimens 
enumerated  above,  nor  in  baJiealua.  In  all  the  specimens  examined  this  fin  was  equidistant 
from  base  of  middle  caudal  and  from  a  point  from  above  the  middle  of  the  eye  to  nearly  the 
occiput.  At  Golden  I  obtained  a  number  of  specimens  in  which  there  is  very  great  variation 
in  this  point.  The  dorsal  is  equidistant  from  base  of  middle  caudal  rays  and  from  posterior 
margin  of  the  eye  in  one  extreme  and  from  behind  the  occiput  in  the  other.  The  specimens 
living  in  a  milky  river  instead  of  a  clear  lake,  as  those  at  Sicamous,  are  much  lighter  and  more 
uniform  in  ccdor.  The  average  number  of  anal  rays  is  less  than  in  the  Sicamous  specimens,  as 
may  be  seen  from  the  following  table  : 

,\feasHreni€nt  of  specimens  from  the  Columbia  liiver  at  Golden,  Britmh  Citlnmbia. 
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•  Equidistant  fn>m  base  of  middle  cnudal  rays  and  occiput  (be3:inning  of  scaled  rejrion). 

t  Dorsal  nearer  ba.se  of  middle  caudal  rays  than  oceiput. 

I  Equidistant  froju  ba.*»e  of  middle  caudal  rays  and  upper  an j:le  of  preopercle. 

^  Etiuidistant  from  Imse  of  middle  caudal  rays  and  posteriitr  margin  of  eye. 

The  dorsal  in  this  lot  has  one  or  two  spines. 

Twenty-thri'e  specimens  taken  at  La  Grande,  in  the  Grand  Ronde  River,  vary  from  32  to 
108mm.  in  length.  Two  have  anal  rays  14A;  six  have  15i;  eleven,  16^;  four,  17i.  Depth, 
3il-4;  teeth  in  one  specimen  examined.  2,  5-4,  2;  general  color  dark,  markings  well  detined. 

Thirty-three  specimens  from  Boise  River  at  Caldwell  show  the  greatest  variation  in  anal 
rays  without  any  grcAt  specialization  in  one  number.  They  are  as  follows:  one  with  14|; 
two  with  15^;  six  with  16|;  seven  with  17^:  eight  with  18i;  seven  with  19*;  two  with  20$; 
and  one  with  2U.  These  specimens  are  rather  flat  and  deep  (depth  3i  to  3f ).  approaching  L. 
baltvatns  in  this  respect  as  well  as  in  the  number  of  anal  rays.  They  are  rather  pule  in  color 
with  the  markings  not  distinct.  Some  of  these  specimens  may  belong  nu»re  properly  to 
balteatHS,  but  I  am  not  able  to  detect  any  differences  save  those  mentioned.  The  ventral  keel 
in  most  of  these  specimens  is  no  more  evident  than  in  specimens  of  L.  montanus. 

Of  nine  specimens  from  Umatilla.  Oreg.,  two  have  the  anal  rays  17|,  four  have  18*,  and 
three,  20i. 
38.  Hiodon  alosoides  (Ratinesqne).  Gold  ejfe.  Poplar,  abundant ;  D.  114  or  12^,  counting  all  rays; 
lateral  line  about  60;  depth,  JH  to  3^.  This  species  is  very  abundant  in  the  Red  River  at 
Winnipeg;  the  largest  specimen  seen  measured  370  mm.;  head,  4^5  in  largest  specimens 
(,4i-4A.  in  smaller.  230  mm. ) ;  depth  about  3;  D.  114;  A.  31-37;  lateral  line.  61.  This  species 
is  here  dried  for  the  market;  also  taken  at  Brandon  and  reported  to  me  at  Medicine  Hat. 
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39.  Hiodon  tergisus  Le  Sueur.     Winnipeg,  Brandon. 

40.  CoregonuB  wiUiamsoni  Girard.    Thin  species  is  extremely  abundant  in  the  Missouri  Riv^jr  at 

Craig.  It  was  also  taken  at  Idaho  Falls  in  the  Snake  River,  at  LaGrande  in  the  Grand  Ronde; 
at  Golden,  Revelstoke,  and  Umatilla  in  the  Columbia  Rivor;  at  Caldweli  in  the  Boise  River: 
at  Calgary  and  Banff  in  the  Bow  River,  where  it  is  called  grayling,  and  at  Bicamous  in 
Shushwap  Lake.  There  are  minute  differences  between  the  sjiecimens  taken  at  different 
places,  but  I  am  unable  to  distinguish  specific  characters  to  separate  them. 

41.  Coregonus  coolteri  Eigenmann  &  Eigenmunu.    Many  speciiuMis,  the  largest  measuring  195  mm., 

from  the  Kicking  Horse,  at  Field,  British  Columbia;  onespec;imen  from  (iolden.  Head,  4^-5; 
depth,  4i-5i;  D.  10^-11^;  A.  12-13;  scales  7,  6()-63,  7  (to  ventrals).  Form  rather  heavy, 
little  elevated,  the  snout  broad,  very  blunt  au<l  decurved;  greatest  depth  of  head  equals  its 
length  less  the  oi>ercle.  Mouth  low,  the  snout  but  little  projecting,  maxillary  reaching  eye 
in  largest  specimen,  further  in  the  smaller  ones.  Eye  equals  snout,  4  in  head.  Supplemental 
bone  a  crescent.  Gill-rakers  much  as  iu  wiUiamsoni.  iJorsals  and  auul  shorter  and  higher 
than  in  wiUiamsoni.  Scales  large,  dull  silvery;  the  spots  of  the  young  not  so  conspicuous  as 
in  those  of  wiUiamsoni.     Length  of  largest  specimen  to  origin  of  dorsal,  68  mm.     (Plate  6.) 

42.  Oncorhynchus  tscha'wytscha  Walbtium.      Golden,  11  specimens,  the  largest  120  mm.     Revel- 

stoke,  a  large  number  of  specimens,  the  largest  120  mm.  La  Gramle,  1  specimen.  Mission,  the 
largest 95  mm.     Kamloops,  1  specimen. 

43.  Salmo  znykisB  Walbaum.     Calgary,  Banff,  Grilhn  Lake,  Sicamous,  Kamlo^jps,  Idaho  Falls,  and 

Craig?  The  specimens  from  Calgary  and  Banff  resemble  veiy  closely  specimens  in  the 
collections  of  the  Indiana  I'niversity  from  the  Rio  Grande  at  Del  Norte,  Colorado.  In  ore  of 
the  Rio  Grande  specimens  I  count  181  rows  of  scales;  Dr.  Jordan  counted  155  to  160  in  those- 
he  examined.  In  one  of  the  Calgary  sj»ecimens  I  liud  156  rows.  In  the  shape  of  the  head  and 
in  color  the  specimens  from  Calgary  and  Banff  are  almost  exact  reproductions  of  the  Ria 
Grande  specimens.  I  therefore  see  no  reasou  why  the  two  should  go  under  different  names. 
The  question  of  the  number  of  species  of  trout  does  not  appear  settled  as  yet,  nor  is  it 
probuble  that  it  will  be  until  all  the  trout  are  caught.  Specimens  from  Kamloops  differ  from 
those  from  Calgary  in  having  slightly  larger  spots.  Those  from  Griffin  Lake  have  still  larger 
and  more  numerous  6]»ots. 

44.  Thymallus  signifer  ontarienaiB  Valenciennes.     A  single  s]>ecimeE,  212  mm.  long;  D.  21;  A.  12; 

scales,  91.  Craig,  Montana.  This  specimen  differs  from  the  specimens  obtained  by  Jordan 
in  the  Madison  River  and  at  Horsethief  Springs,  in  the  larger  scales,  being  in  this  respect 
id»'ntical  with  the  typical  signifer,  and  in  having  the  black  sj>ot8  extend  quite  to  below  the  soft 
dorsal  fin.     The  color  of  the  dorsal  is  as  described  by  Jordan.' 

45.  Salvelinus  fiamaycuBh  (Walbaum).     Calgary,  Banff.  Devils  Lake,  Golden,  and  Revelstoke.     A 

species  of  Salvelinus,  probably  to  be  referred  to  this  8i>ecies,  reaches  a  large  size,  a  meter  and 
more  in  Devils  Lake^  in  the  Canadian  Rocky  Mountains  I'ark.  A  photograph  of  one  of  these 
larger  individuals  shows  it  to  be  everywhere  profusely  spotted  on  head,  sides,  and  back. 
The  K]»ots  are  slightly  larger  on  lower  parts  of  sides.  Those  of  the  head  do  not  differ  from 
those  of  tbe  body.  The  dorsal,  caudal,  and  to  some  extent  the  anal,  ventrals,  and  pectorals, 
are  also  jirofusely  spotted.  The  largest  specimen  obtained  measures  about  435  mm.  The 
spots  are  much  less  numerous  than  in  the  photograph  and  those  of  the  head  show  a  tendency 
to  unit4",  leaving  a  dark  reticulation  as  a  background.  Dorsal,  ooft  dorsal,  and  caudal  well 
spotteid;  anal  and  inner  surfaces  of  ventrnls  and  pectorals  also  spotted.  The  anal  margined 
in  front  and  above  with  white.  In  this  larger  specimen  the  teeth  of  shaft  of  vomer  are 
well  developed. 

In  the  Bow,  iut^i  which  Devils  Lake  has  an  outlet,  and  in  the  Elbow  there  are  numerous 
small  trout  which  are  considered  distinct  from  those  in  the  lake.  The  largest  of  those  obtained 
at  Banff  measured  300  mm.  in  length,  the  rest  from  Calgary  are  all  smaller.  In  this  largest 
specimen  and  in  all  the  smaller  ones  no  teeth  are  develope<l  on  the  shaft  of  the  vomer.  In  a 
specimen  ab<uit  iSOO  nmi.  long,  from  Lake  Michigan,  the  shaft  of  the  vomer  has  well-developed 
teeth.  This  would  lend  color  to  the  popular  belief  that  those  of  the  river  arc  diff*^rent 
from  those  of  the  lake.  The  river  specimens  have  smaller  and  much  fewer  spots,  the  dorsals 
and  c.iudal  and  inner  surface  of  pectorals  are  dusky  without  indications  of  spots;  there  are 
few  or  no  spots  on  the  head.    A  specimen  165  mm.  long  has  these  characters  still  more  empha- 
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sized.  There  seems  to  be  nothing  about  these  specimeus  that  may  not  be  taken  as  characters 
of  the  young.  Other  specimens  from  the  Columbia  at  Golden  and  at  Revelstoke  show  no  dif- 
ferences from  those  from  Calgary  and  Banff.  A  large  head  in  the  University's  collections  from 
20  miles  east,  of  New  Westminster,  B.  C,  has  teeth  on  the  shaft  of  the  vomer  and  is  S. 
namaycush  (Walbaum). 

46.  Percopsis  guttatus  Agassiz.     Winnipeg,  Brandon,  Kegina,  Swift  Current,  Medicine  Hat.     This 

species  is  abundant  in  almost  all  streams  from  Winnipeg  to  Medicine  Hat.  They  are  more 
numerous  and  larger  in  the  cool,  clear  streams.  The  genera  of  Ptrcopsidce  may  be  distin- 
guished as  follows:     (Plat,e  6.) 

a.  Dorsal,  with  two  feeble,  slender,  unbranched  rays;  anal,  with  a  single  similar  ray;  scales  most 
strongly  ctenoid  on  caudal  peduncle;  posterior  margin  of  preopercle  entire  or  with  feeble 
crenulations ;  form  slender Percopsis. 

aa.  Dorsal  and  anal  each  with  two  very  strong  spines;  scales  most  strongly  ctenoid  on  anterior 
part  of  body;  posterior  margin  of  preopercle  with  a  few  short  but  strong  spines;  form  heavy, 
deep Columbia. 

47.  Columbia  transmontana  Eigenmann  &  Eigenmann.     Umatilla.     (Plate  6.) 
Columbia  transmontaiia  Eigenmann  &  Eigenmann,  Science,  1892,  233  (Umatilla,  Oregon). 

Head,  3^-3^  (3  in  the  young) ;  depth,  3^3f  (4  in  the  young) ;  D.  ii,  9^ ;  A.  Ii,  6^ ;  scales,  7  to 
9-44  to  46-7.  Body  comparatively  deep,  dorsal  profile  more  arched  than  the  ventral,  making 
an  angle  at  the  origin  of  the  dorsal  fin;  sides  compressed,  caudal  peduncle  most  so.  Head 
short  and  chubby,  eye  equal  to  snout,  about  3^  in  the  head.  First  dorsal  spine  about  equal 
to  the  pupil,  secoud  spine  one-half  length  of  head,  recurved  and  very  deeply  grooved  behind. 
Anal  spines  somewhat  lower  than  the  dorsal  spines;  ventrals  reaching  past  vent.  Nape,  with 
the  exception  of  occijntal  spine,  scaled.  Translucent  in  life.  Color,  generally  snuitty.  Side 
with  three  rows  of  more  or  less  oblong  blackish  spots,  the  middle  and  superior  rows  most 
noticeable.  Back  with  a  series  of  similar  spots,  one  being  more  conspicuous  at  beginning  and 
end  of  first  dorsal.  Doisal  mottled,  caudal  barred.  Head  smutty,  a  blue  black  spot  on  middle 
of  opercle;  a  narrow,  silvery,  lateral  band.      Young  translucent,  with  well-defined  dark  spots. 

48.  Lucius  lucius  Linna'us.     Winnipeg,  Brandon,  Westbourne,  Moose  Jaw,  Swift  Current,  Medicine 

Hat.  This  species  is  common  throughout  the  North  and  is  one  of  the  most  prominent  game 
fishes.    Usually  called  pike,  the  name  pickerel  being  applied  to  the  two  species  of  SiUositdion. 

49.  Pygosteus  puugitius  Linnaeus.     This  species  was  obtained  in  the  clear  waters  of  the  Qu'Appelle 

River.     It  was  not  noticed  elsewhere. 

50.  Eucalia  iilconstans  Kirtland.     Qu'Appelle,  Kegina,  Swift  Current,  Maple  Creek,  Calgary,  Poplar. 

This  species  is  very  abundant  at  Regina  just  below  the  dam. 

51.  EtheoBtoma  giiutheri  Eigenmann  &  Eigenmann. 

^    Eiheostoma  giinthen  Eigenmann  &  Eigenmann,  Am.  Nat.  962,  1892.     Winnipeg ;  Cedar  Rapids,  Iowa. 

Types:  Three  specimens  50,  50,  and  60  nmi.  long,  Winnipeg,  Manitoba. 

Three  speciuiens  from  near  Cedar  Rapids,  Iowa,  collected  by  Seth  E.  Meek. 

Premaxillaries  not  protractile ;  gill-membranes  scarcely  connected ;  ventral  line  with  the 
median  scales  enlarged;  lateral  line  complete ;  palate  with  well-developed  teeth ;  doi^al  spines, 
10;  preopercle  entire;  nape  and  breast,  except  the  median  line,  naked;  cheeks  and  opercles 
each  with  about  three  series  of  large  ctenoid  scales.  This  species  is  very  closely  related  to 
E.  aspro,  from  which  it  differs  in  the  uniform  size  of  the  scales  on  the  cheeks  and  on  the 
opercles,  etc.  Head,  3i^;  depth,  6^;  D.  x-13  or  14;  A.  ii,  9^11^;  scales,  5-52  to  54-5.  Form 
of  E.  aspro;  mouth  moderate,  the  maxillary  not  extending  beyond  anterior  margin  of  eye, 
about  3  in  head;  eye,  3f  in  head;  cheeks  with  about  25  large,  strongly  ctenoid  scales;  opercle 
with  similar  scales;  gill-membranes  much  more  connected  than  in  E.  aitpro,  the  connection 
not  extending  back  beyond  middle  of  cheeks.  Outer  series  of  teeth  considerably  enlarged  in 
each  jaw.  Dorsal  spines  slender  and  high,  slightly  more  than  snout  and  eye  in  length;  soft 
dorsal  shorter  and  lower  than  the  spinous.  First  anal  spine  but  little  longer. than  second; 
pectoral  eqn.als  head  less  opercular  spine;  ventrals  but  little  shorter  than  pectorals.  Breast 
naked,  a  few  scales  along  its  median  line,  mid-ventral  line  naked,  the  scales  when  jiresent 
probably  little  if  any  larger  than  those  of  the  sides;  nape  naked,  as  in  E,  aapro. 

Translucent  in  life;  a  dark  stripe  down  and  another  down  and  forward  from  eyes.  A 
black  spot  on  humeral  region.  Sides  with  about  eight  dark  spots,  which  are  narrow,  du  ante- 
rior part  of  body,  further  apart  and  larger  on  tail;   only  the  last  three  extending  above  the 
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lateral  line;  ventral  surface  plaia;  back  tessellated,  but  much  less  regularly  and  distinctly 
than  in  E.  aspro.  Spinous  dorsal  with  a  black  spot  between  the  first  two  or  three  spines  and 
another  between  the  bases  of  the  last  three.  The  remainder  of  the  tin,  as  well  as  the  soft 
dorsal)  regularly  dotted;  caudal  faintly  barred,  a  black  spot  at  its  base,  the  remainini,  lins 
plain. 

A  fourth  specimen  from  Winnipeg  may  belong  to  the  same  species,  but  it  is  prooabiy  an 
immature  specimen  of  E.  aspro.  It  is  but  19  mm.  long.  It  has  D.  ix-11;  A.  11,  7;  scales  about 
46.  Premaxillary  not  protractile;  gill-membranos  united  to  below  middle  of  cheeks;  nape, 
cheeks,  and  opercles  naked;  breast  and  ventral  line  naked.  A  black  stripe  forwara  from  eye, 
not  below  it;  a  series  of  ten  black  spots  along  the  sides;  a  series  of  six  larger  ones  on  the 
back;  a  black  band  through  middle  of  spinous  dorsal;  about  three  oblique  bands  on  soft 
dorsal  and  on  the  caudal.     A  black  spot  on  base  of  caudal.     No  distinguishable  lateral  line. 

The  three  specimens  from  Iowa  differ  in  no  essentials  from  the  Winnipeg  specimens.  In 
the  smallest  (40  mm.)  the  blotches  of  the  sides  are  larger  and  fewer  in  number,  and  there  are 
rather  broad  dorsal  blotches,  intermediate  in  position  to  the  lateral  ones. 

52.  Etheostoma  aapro  (Cope  &  Jordan).  Four  small  specimens  of  this  species  were  taken  at  Win- 

nipeg and  a  number  at  Brandon,  the  largest  of  which  is  70  mm.  long.  These  do  not  differ  in 
any  essentials  from  specimens  collected  by  Prof.  S.  E.  Meek  in  Iowa. 

53.  Etheostoma  nigrum  Rafmesque.     Specimens  of  this  specie:^  taken  at  Westbourne,  a  tributary  of 

Lake  Winnipeg,  in  the  Assiniboiue  at  Brandon,  and  in  the  Qu'Appello  do  not  differ  from 
specimens  collected  in  Indiana  and  Iowa.  I  was  informed  by  a  half-breed  that  this  species 
was  very  abundant  iu  some  small  streams  north  of  Qu'Appelle.  The  same  information  was 
given  me  by  others  at  Brandon. 

54.  Et-heostoma  iowae  Jordan  &  Meek.     Abundant  at  Swift  Current.     This  is  a  very  beautifully 

colored  darter  in  life.  The  male  h.as  the  base  of  the  spinous  dorsal  dark  blue,  above  which 
is  a  rusty  band  and  then  a  narrower  dark  margin.  A  bright  light-green  spot  above  pectoral. 
Sides  with  about  nine  dark-green  spots,  the  interspaces  silvery  with  rusty  and  with  green  spots. 
Fins  of  the  female  nearly  plain,  the  rusty  spots  of  tho  sides  wanting.  In  the  alcoholic  speci- 
mens the  patterns  of  color  are  seen  to  be  very  varying.  In  smaller  specimens  there  are 
about  nine  quite  regular  bands;  in  larger  specimens  the  sides  become  much  mottled  by  the 
addition  of  dark  spots  in  the  interspaces.  Frequently  there  are  eight  or  nine  rjuadratc  spots 
on  the  back.  In  one  specimen  there  is  a  dark  band  along  the  sides  from  the  head  to  the 
tail.  The  caudal  is  always  more  or  less  conspicuously  barred,  the  soft  dorsal  less  so,  and  the 
lower  fins  including  the  pectorals  are  plain.  The  lateral  line  is  usually  developed  on  more 
scales  than  iu  E.  quappelle. 

55.  Etheostoma  quappelle  Eigenmann  &,  Eigenmann. 

Etheostoma  quappelle  Eigenmann  &,  Eigenmann,  Am.  Nat.  963,  1892.     Qu'Appelle. 

Fort  Qu'Appelle.  A  single  specimi'u,  43  mm.  This  is  the  northernmost  point  at  which 
darters  have  as  yet  been  taken.  Premaxillaries  not  protractile;  gill -membranes  scarcely 
connected;  ventral  line  with  the  median  scales  not  enlarged;  lateral  line  straight,  developed 
on  19  scales;  palate  without  teeth;  dorsal  spines,  9;  anal  fiu  considerably  smaller  than  soft 
dorsal;  humeral  region  without  black  process;  cheeks  with  a  few  small  scales  just  below  and 
behind  eyes;  opercle  with  a  few  scales  on  its  upper  angle.  This  species  is  closely  related  to 
E.  iow(B  and  E.  jess'iT,  differing  in  the  radial  formula,  scales,  etc.  In  shape  it  approaches 
very  nearly^,  iowce,  being  much  slenderer  thsLUJessife.  Head,  4;  depth,  5^;  D.  ix-9;  A.  11, 
6i.  Scales,  3-53-7;  lateral  lino  developed  on  19  scales.  Form  similar  to  E.  iowa\  its  dorsal 
profile  notably  less  arched,  its  head  lower  and  less  compressed,  more  truly  conic.  Snout 
rather  blunt,  the  maxillary  extending  to  anterior  margin  of  pupil,  about  3  in  head.  Eye 
moderate,  3i  in  head.  Teeth  in  very  narrow  bands,  the  outer  series  enlarged.  Cheeks  with 
about  10  small  cycloid  scales  bordering  the  lower  posterior  porti<m  of  orbit;  opercles  with  a 
few  scales.  Dorsal  spines  rather  short  and  stiff,  the  highest  equal  to  snout  and  orbit.  Second 
dorsal  shorter  than  first,  base  of  anal  much  shorter  than  base  of  second  dorsal,  not  equal  to 
snout  and  eye.  Pectoral  and  ventrals  about  equal  in  length,  about  equal  to  head  less  opercle. 
Xape  and  breaat  naked ;  mid- ventral  line  with  small  scales.  Gwicral  color  dusky,  the  markings 
much  less  conspicuous  than  in  iowfp.  A  dark  shade  downward  from  eye,  another  forward;  a 
black  spot  behind  eye;  a  dusky  region  on  opercle  and  on  shoulders.  Sides  with  about  8  dark 
blue  bars,  alternating  with  rusty  bars,  the  margins  of  these  ill  defined.  No  blotches  on  back. 
Basal  half  of  spinous  dorsal  black,  the  remainder  hyaline.  Soft  dorsal  and  caudal  barred,  aual 
and  ventrals  hyaline,  pectorals  dusky. 
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56.  Perca  flavescens  Mitcbill.     Abuudant  at  Fort  Qu'Appelle;  Brandon. 

57.  StizoBtedion  vitreum  (Mitcbill).     Winnipeg,  Moose  Jaw,  Fort  Qu'Appeile.    A  single  specimen 

from  Moose  Jaw  bas  tbe  sides  and  upper  parts  all  quite  dark  witb  few  yellow  spots  iu  streaks. 
Spinous  dorsal  dusky  witb  tbe  usual  black  spots.  Soft  dorsal,  caudal,  and  pectoral  colored 
like  tbe  sides;  anal  and  ventrals  yellow  witb  many  dark  spots.     D.  xv-1,  21. 

58.  Stizostedion  canadense  griseum  DeKay.     Winnipeg,  Brandon,.  Poplar. 

59.  Aplodinotus  grunniens  RafineHque.     Winnipeg,  abundant. 

60.  Cottus  asper  (Ricbardsou).      Mission,  Sicaiuous,  Kamloops,  Griflin  Lake,  and  Umatilla.       Very 

abundant  in  tbe  Frascr  system  from  tidewater  to  an  altitude  of  1,900  feet.  This  species 
varies  greatly  in  color  in  different  localities.  At  Mission  I  obtained  a  number  in  the  tnrbid 
water  of  tbe  Eraser.  Tbese  are  gray  witb  tbe  usual  dark  markings;  I  obtained  two  specimens 
from  a  little  brook  of  clear  water  wbicb  were  very  mucb  darker,  tbe  gray  remaining  as  but 
narrow  streaks  and  spots  among  tbe  general  ground  color  ot*  black  botb  on  tbe  sides  and  fiDS. 

61.  Cottus  bairdi  punctulatus  Gill.     Craig,  Montana. 

62.  Cottus  rhotheus  (R.  Smith).     Two  tine  specimens  of  this  species,  120  mm  long,  and  a  number  of 

smaller  ones  were  obtained  at  La  Grande.  Lateral  line  complete.  D.  vii  or  viii,  17;  A.  12^ 
or  13^.  Soft  dorsal  adnate  behind,  tbe  membrane  extending  to  near  caudal.  Color  of  larg^est 
specimens:  soft  dorsal  witb  oblique  bars,  most  marked  on  tbe  rays;  caudal  witb  about  tbree 
large  bars.     Tbe  species  is  quite  common  at  Idaho  Falls. 

63.  Cottus  philonips  Eigenmann  t&  Eigenmaun. 

Cottus  philonips  Eigenmaun  &  Eigenmaun,  Am.  Nat.  963,  1892.     Field. 

Seventeen  specimens  of  a  Coitus  ysare  taken  iu  tbe  icy  waters  of  the  Kicking  Horse  at  Field, 

B.  C.  Head,  about  4|-4  iu  bead.  D.  viii  or  ix-16  to  18;  A.  ii,  13;  V.  i,  4.  Pectoral  reaching 
anal  or  past  vent  even  iu  largest  specimens.  Anal  e([uidistaut  from  tip  of  snout  and  base 
of  caudal  or  nearer  tip  of  snout.  Ashy  gray  witb  blackish  blotches.  No  well-defiued  crossbars 
except  sometimes  near  tbe  t.iil.  Frequeutly  a  dusky  blotch  on  anterior  part  of  spinous  dorsal 
and  another  near  its  posterior  end;  tbe  fiu  sometimes  wholly  dusky,  margined  with  white. 
Pectorals,  soft  dorsal,  and  caudal  more  or  less  barred. 

64.  Cottus  onychus  Eigenmaun  &,  Eigenmanu. 

Cottus  onychus  Eigenmanu  <&  Eigenmaun,  Am.  Nat.,  963,  1892.     Calgary. 

A  single  Hpecimen  82  mm.  long  from  Calgary.    This  species  is  evidently  closely  related  to 

C.  iwUioaris  (.J.  &  G.),  from  wbicb  it  differs  chietly  in  having  many  prickles.  Head,  3t;  depth, 
5^;  D.  VIII,  17;  A.  13;  ventrals,  i,  4;  pectorals,  13.  Teeth  on  vomer,  none  on  palatines. 
Width  of  bead  equals  its  leu^tb  to  end  of  preopercular  sjiine,  its  depth  2  in  its  length.  Pre- 
opercle  with  an  upturned  claw-like  spiue^  below  wbicb  arj  two  others,  much  smaller,  the 
anterior  one  having  its  point  turue.l  downward  and  forward.  Eye  1^  in  snout,  ^  iu  iuter- 
orbital,  5  in  bead.  Maxillary  not  reaobing  orbit.  Sides  above  tbe  lateral  line,  which  is 
complete,  with  stift'  prickles  from  below  first  spine  to  below  tbe  last  dorsal  ray ;  prickles  below 
tbe  lateral  line  contined  to  the  abdominal  part  of  tbe  sides.  Dorsals  connected  by  a  Iott 
membrane,  tbe  rays  mucb  bigbor  tbau  tbe  spines,  3|  iu  bead.  Pectorals  reaching  past  vent, 
its  rays  not  branched.  A  dusky  spot  o:i  breast  just  behind  anterior  end  of  gill-slits;  ventral 
surface,  including  tbe  ventrals,  otherwise  plain.  Anal  witb  a  few  dusky  sjiecks  on  its  rays; 
other  fins  barred;  sides  and  uppar  surfaces  olive  witb  darker  spots.  Tbree  dark  bauds  below 
soft  dorsal;  a  dark  band  just  in  front  of  the  caudal. 

65.  Lota  lota  maculosa  (LoSueur).    Winnipeg,  Craig.     Abundant  at  Winnipeg.    A  single  specimen 

was  taken  in  the  Missouri  with  book  and  liue.  This  species  was  reported  to  me  at  Calvary 
wbere  it  is  said  to  ascend  tbe  streams  south  of  Calgary  in  great  numbers.  A  species  of 
"ling"  was  also  reported  to  me  at  Golden "  and  again  at  Sicamous.  P>om  tbe  description 
given  it  must  be  closely  related  to  tbe  species  under  consideration.  It  is  said  to  reach  a 
length  of  1.50  m.  At  Sicamous  they  bad  this  species  for  dinner  just  before  I  arrived,  which 
is  tbe  nearest  I  came  to  securing  it  on  the  Pacitic  slope. 


*  I  have  recently  received  a  .Hpeciaien  from  tliis  place  through  Mr.  Oreea.     It  Ih  ideutical  with  the  Atluutir  a\o\m  form. 
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OBSERVATIONS  ON  THE  DISTRIBUTION  OF  THE  SPECIES  OBTAINED  AND  THE 
RELATION  OF  THE  DIFFERENT  RIVER  FAUN^  EXAMINED  TO  EACH  OTHER. 

Six  of  the  sixty- five  species  obtained  are  found  on  both  the  east  and  west  slope 
of  the  continent,  Pantosteus  jordani,  Coregonus  wUUamsoniy  Salmo  mylciss^  Catostomus 
catoatomus,  Salvelimis  namaycush^  Lota  maculosa,  (Rhinichthys  dulcia  is  recorded  from 
the  Pacific  Slope.    I  obtained  none.) 

Forty-two  species  were  found  in  the  Winnipeg  system.    They  are : 


Acipenser  sturio. 
Ictalnrus  punctatus. 
Ictiobus  cyprinella. 
Carpiodes  velifer. 
Catostomiis  catostomus. 
Catostomus  griseiis. 
Catostorans  comniersoni. 
Moxostoma  aureoluni. 
Moxostonia  anisiirum. 
Pimephales  promelas. 
Notropis  jordaiii. 
Notropis  heterolepis. 
Notropis  reticulatiis. 
Notropis  deliciosus. 


!  Notropis  megalops. 
I  Notropis  scopiferus. 
I  Notropis  jejuniis. 
I  Notropis  atlierinoides. 
i  Rhiuichthvs  dulcis. 

Hybopsis  stororianus. 

Couesins  dissimilis. 

Platygobio  gracilis. 

Hiodou  alosoides. 

Hiodon  tergisns. 

Coregonus  williamsoni. 

Salmo  mykiss. 

Salvelinus  namaycnsli. 


Lucius  lucius. 
Pygosteus  pungitius. 
Eucalia  iucoustans. 
Etbeostonia  giintheri. 
Etbeostonia  aspro. 
Etbeostoiua  nigrum. 
Etbeostonia  iowtB. 
Etbeostoina  quappelle. 
Perca  flavesceus. 
Stizostedion  canadense  griseum. 
Stizostedion  vitreum. 
Aplodinotus  grunniens. 
Cottus  ouycbus. 
Lota  lota  maculosa. 


I  Percopsis  guttatus. 

Eight  of  these  species  were  found  in  the  Saskatchewan  and  not  in  the  Red  River. 
They  are : 


Catostomus  griseus. 
Notropis  jordani. 
Rbinicbtbvs  dulcis. 


Etheostoma  iowjB. 
Cottus  ouycbus. 


Couesius  dissimilis. 
Coregonus  williamscmi. 
Salmo  mykiss. 

Sixteen  species  were  taken  in  the  Red  River  of  the  North  and  not  in  the  Saskatch- 
ewan. Many  of  these  will  probably  be  found  in  the  Saskatchewan  when  its  lower 
waters  are  examined: 


Acipenser  sturio. 
Ictiobus  cyprinella. 
Moxostoma  aureolum. 
Moxostoma  anisurum. 
Notropis  beterok'pis. 


Notropis  deliciosus. 
Notropis  megalops. 
Hybopsis  storeriauus. 
Pygosteus  puugitins. 
Etbeostoma  giiutberi. 


Etheostoma  aspro. 
Etbeostoma  nigrum. 
Etbeostoma  quappelle, 
Perca  fiavescens. 
I  Aplotlinotus  grunuiens. 


Notropis  reticulums.  | 

Tlie  seventeen  species  taken  i:i  the  Missouri  are  as  follows: 


Noturus  flavus.' 
Carpiodes  velifer. 
Catostomus  griseus. 
Catostomus  comniersoni. 
Moxostoma  aureolum. 
Hybognatbus  i)lacita.  * 


Notropis  atberinoidcs. 
Rbinicbtbys  dulcis. 
Couesius  dissimilis. 
Platygobio  gracilis. 
Hiodon  alosoides. 


Thymallus  signifrr  ontariensis.* 
Eucalia  iucoustans. 
Stizostedion  canadense  griseum. 
Cottus  bairdi  punctulatiis.  ~ 
Lota  lota  maculosa. 


,  Coregonus  williamsoni. 

Of  these,  but  two  si^ecxe^  {Rhhiichthys  dulcis  and  Platygobio  gracilis)  are  found 
both  at  Poplar  and  at  Craig.  Tliirteen  of  the  species  taken  in  the  Missouri  are  found 
in  the  Saskatchewan  basin. 

The  species  of  the  Saskatchewan,  with  the  exception  of  the  new  species,  have  all 
been  taken  in  the  Mississippi  basin.  Tlie  Saskatchewan  basin,  therefore,  can  not  be 
separated  from  the  Mississippi  basin  by  any  positive  characters. 


*  Not  found  in  tlie  Winnipeg  system. 
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The  families  of  the  Mississippi  basin  not  yet  found  in  the  Saskatchewan  basin 


are 


1.  Lepisosteid.'p. 

2.  Amiidae. 

3.  Chipeidie. 

4.  Doroaomidtp. 


;*).  Amblyopsidip. 

6.  Cyprinodoiitid:H. 

7.  rmbridtp. 

8.  An<^uillidjr. 


Twenty  two  specimens  were  taken  in  the  Cohimbia. 


Aranioccptes  trideutatus. 
Catostomus  catostomu.s. 
Catostonms  macrocbeilns. 
I*antosteus  jordani. 
Acrofheihis  ahitaceus. 
Agosia  nubila. 
Agosia  falcata. 


Ptychocheilns  oregoneusis. 
Leucisc'us  atrarius. 
Liniciscns  hydrophlox. 
Leuciscus  baltoatns  lateralis. 
Coregoniis  williamsoiii. 
Coregonns  coiilteri. 
Salnio  mvliiss. 


9.  Atherinidae. 

10.  Aphredoderida*. 

11.  Serranidae. 

They  are: 

Salvelinns  namaycush. 
Oiicorbynclms  tscbawytscha. 
Colmnbia  trausmontana. 
Cottus  asper. 
Cottus  rhotheiis. 
Cottus  pbilonips. 
Lota  lota  maculosa. 


Salmo  my  kiss. 

Oncorbyarhiis  tHcbawytscha. 
Cottus  aspor. 


Mylocbeilus  caurinus.  , 

The  ten  species  taken  in  the  Eraser  system  are: 

Catoatomusmacrocbeilus.  Leuciscns  balteatus. 

Agosia  falcata  shuswap.  Louciscus  balteatus  lateralis 

Mylooheilus  caurinus.  Corogonus  williamsoni. 
Ptycbocheilus  oregonensis. 

But  one  variety,  Agosia  falcata  fihtisirap,  was  found  in  the  Eraser  that  was  not 
also  found  in  (he  Cohimbia.  {Leuciscns  halteatuH  has  been  taken  by  others  in  the 
Columbia  system.) 

Several  species  of  Oncorhijnrhus  and  Acipenser  are  known  from  the  (Columbia  and 
from  the  Eraser  which  are  not  included  in  these  numbers. 


STRUCTURAL  PECULIARITIES  OF  THE  FRESH-WATER  FISHES  OF  THE 

PACIFIC  SLOPE. 

Almost  every  family  of  fishes  having  representatives  in  the  fresh  waters  of  both 
the  Atlantic  and  the  Pacific  slopes  has  one  or  more  of  its  Pacific  slope  representatives 
modified  in  one  or  the  other  of  two  directions:  There  is  either  a  larger  number  of 
rays  or  spines  in  one  or  more  of  the  fins,  or  some  of  the  rays  have  become  modified 
into  spines.  The  largest  number  of  either  dorsal  or  anal  rays  is  almost  always  found 
in  some  Pacific  slope  species,  and  the  range  of  variation  is  always  greater  in  the  Pacific 
slope  species  than  in  the  Atlantic  slope  species  of  the  same  family,  although  the  num- 
ber of  species  is  usually  less.  In  most  cases  the  differences  are  just  perceptible,  and, 
were  it  not  for  the  consensus  of  differences  in  all  groups  they  would  stand  for  nothing. 
The  most  marked  differences  are  found  in  those  fishes  which  are  generically  distinct 
from  their  Atlantic  slope  relatives.  In  several  cases  these  modifications  themselves, 
aside  from  all  others,  are  of  generic  importance,  as  in  the  genera  Archoplites^  Meda^ 
Lepidomeda^  Columbia^  and  the  subgenus  Richardsonius. 

The  modifications  of  the  same  set  of  organs  being  practically  of  the  same  nature, 
are  unquestionably  due  to  one  definite  cause.  What  that  cause  is  I  am  at  present 
unable  to  say.  A  comparatively  short  swift  water-course,  as  most  of  the  Pacific 
rivers  have,  suggests  itself  at  once,  but,  as  will  be  seen  under  the  head  of  "  Local 


Tbe  Pelromyzontida;  and  Centrarchidvp  were  not  secured  by  me,  but  Mr.  A.  J.  Woolnian  found 
these  families  in  the  headwaters  of  tbe  Red  River  system. 
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variations,"  the  number  of  rays  in  these  streams  decreases  with  the  altitude  and 
swiftness  of  the  stream.  Moreover,  the  Pacific  streams  of  South  America  have  still 
shorter  and  presumably  still  swifter  streams,  and  no  such  modifications  are  seen  in 
the  fishes  inhabiting  these  waters. 

The  most  striking  case,  that  of  Leuciscus  (Richardsoniu^)  is  explained  more  fully 
in  the  chapter  on  local  variations.  In  the  subgenus  Richard^oniu8^  confined  to  the 
Columbia  and  to  the  Eraser  systems,  the  number  of  anal  rays  varies  from  12  to  25, 
an  increase  of  from  2  to  15  rays  over  LeuciscuSj  some  of  whose  species  have  also 
reached  the  headwaters  of  the  Columbia,  but  whose  usual  habitat  is  the  Atlantic 
slope.  The  genus  Oncorhynchus  has  a  similar  increase  of  anal  rays  over  Salmo  and 
SalvelinuSj  which  are  genera  of  wider  distribution,  some  of  the  species  being  found 
on  the  Atlantic,  some  on  the  Pacific,  and  some  on  both  slopes.  On  the  other  hand 
Thymallus  has  a  larger  number  of  dorsal  rays  than  any  Pacific  slope  species. 

The  change  from  rays  to  spines  is  seen  in  ArchopUtes^  Meda,  etc.  It  is  most 
strikingly  marked  in  the  change  from  Percopsis  to  Columhia^  the  only  known  genera 
ot  t\iQ  Percopsidas,  The  former  is  confined  to  the  Atlantic,  the  latter  to  the  Pacific 
slope.  In  the  former,  feeble  unsegment^d  rays  at  the  beginning  of  the  dorsal  and  of 
the  anal  are  developed  into  strong  spines  in  the  latter.  Long  ago  Prof.  Cope* 
noticed  a  similar  mailification  as  to  spines  in  Meda,     Prof.  Cope  says: 

As  one  of  the  most  valuable  results  derived  from  a  study  of  the  collections,  it  appears  that  the 
basiu  of  the  Colorado  River  is  the  habitat  of  a  small  group  of  fishes  of  the  family  Cyprinid(r,  which  may 
be  called  the  Plagopterinr,  which  embraces  throe  genera — Plagopterua  Cope,  Lepidomeda  Cope,  and  Meda 
Girard.  The  group  differs  from  others  of  the  family  in  the  possession  of  two  strong  osseous  rays  of 
the  dorsal  fin,  the  posterior  of  which  is  let  into  a  groove  in  the  hinder  face  of  the  anterior  without 
being  coossified  with  it,  thus  constituting  a  compound  defensive  8])ine.  The  rays  of  the  ventral  fin, 
excepting  the  first  and  second,  are  similarly  modified.  The  greater  part  of  their  length  consists  of 
an  osseous  dagger-shaped  spine,  with  grooved  posterior  edge,  Avhich  overlaps  the  border  of  the  succeed- 
ing ray,  when  the  fin,  like  a  fan,  is  closed  up.  The  articulated  portion  of  the  ray  either  emerges  from 
the  groove  below  the  free  acute  apex  of  the  spine,  or  appears  as  a  continuation  of  the  apex  itself. 
*  *  *  Interest  attaches  to  the  Pfagopterinw  as  the  only  type  of  fishes  not  known  from  other  waters 
than  those  c»f  the  Colorado  and  San  Luis  basins. 

An  interesting  condition  is  seen  in  HyHterocarpuH^  the  only  fresh-water  genus  of 
the  Embiotocidw,  It  is  confined  to  the  Sacramento  Basin  and  has  IG  to  18  dorsal  spines, 
as  compared  with  8  to  11  in  the  many  marine  genera.  Unfortunately  this  is  the  only 
available  example  of  the  change  from  sfilt  to  fresh  water. 

I  give  here  a  detailed  comparison  of  the  rays  of  the  Pacific  fishes  as  compared 
with  their  Atlantic  relatives,  from  which  it  will  be  seen,  as  stated  above,  that  in  every 
family  the  modification  is  noticeable,  although  in  many  cases  it  is  minute.  As  far  as 
possible  the  western  and  eastern  representatives  of  the  same  forms  are  placed  opposite 
to  each  other. 

ACIPENSEIIID.K. 


Species 

Pacific 
Dorsal. 

44-48 

Anal. 

28-30 
22-28 

Si>ecies. 

Atlantic  »1oih». 

Dorsal.        Anal. 

Aoipenser  tranAmontanus.. . 
Acipeniier  medirostris 

1 

;  Acipeoser  sturio 

i  Acii>enHor  rubicanduD 

1  Acipenser  breviroetris  .  . . . 

1 

38                27 
35                26 
41                 22 

1 

*  Cope  &,  Yarrow,  Wheeler'a  Surveys,  chapter  vi,  Report  upon  the  Collections  of  Fishes  made 
in  portions  of  Nevada,  Utah,  California,  Colorado,  New  Mexico,  and  Arizona. 
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CATOSTOMID^. 
Ictiohince. 


[Lo^w'land  species  waich  have  not  been  able  to  cross  the  Rocky  Mountains.] 


Species. 

Pacific  slope.       i 

Species. 

Atlantic  slope. 
Dorsal.        Anal. 

Dorsal. 

Anal.     , 

Not  represented  on  Pacific 
slo]>e. 

Ictiobiis 

i 
24-30  1          7-10 

30  1           7-8 

1 

1 

Cvclentiia 

Catoatomina: 


Pantosteua  . 
Catostoinus. 
Xyrauchen . 
Chasm  istes . 


10-12    Pantosteiis  . . 

10-15    ;  Catostonius.. 

12-15    1  Hypentelium 

11-12    I  Erimyzon  ... 

I  Miny'treiua  .. 


il 


9-12  i. 

11-12  I 

10-11  ', 

10-13  !. 

12  1. 


Moxostomince. 


Not  represented  on   Pacific 
slope. 

1 
1 

1 

I  MoNOMtoma. .- 

1 
T>-l.«i    .- 

1 
1 
1 

Placoiiharvnx I'l    

Ouassilabia 

12    

1 

The  Gatostomime  present  one  of  the  cases  which,  if  found  alone,  would  not  bear 
evidence  either  in  one  or  the  other  direction.  The  average  number  of  rays  is  slightly 
larger  on  the  Pacific  side  and  the  highest  number  of  rays  is  also  found  on  the  Pacific 
slope.    The  Ictiobinw  and  Moxostomince  are  not  represented  on  the  Pacific  slope. 

CYPRINIDJ^:. 
[The  species  showing  an  increased  number  of  rays  on  either  slope  are  in  italic] 


Genera. 


Acroeheilui 
Orthodon . . 
Lavinia 


Tiaroga. 


Rhinichthys. 

Agosia 

Hybopsis 


Pogonichthys 

Mylocheilus 

Mylopbarodou . . . 
Ptychocheilas. . . 

Gila 

Leaciscns. 
(Riehardtoniuk)  1 

(Tigoma) 

(Squali%u) 

iCneonda) 

MyloleuGUs 


Lnxulinas.. 
Lepidomeda 
Meda 


Pacific 

slope. 

Dorsal. 

Anal. 

10 

9 

10 

9 

8 

12 

8 

7 

H 
8  or  9 

8 

7 

7 

7-8 

9 

8 

8 

8  or  9 

9-10 

8 

8 

8 

8-9 

9-10 

8 
8 

10-22 
8 

Genera. 


Campostoma. 


Chrosomus 

Oxvgeneum  ... 
H^1>ognathu8.. 

Pimeuhales 

Exogloasum  . . . 
Cocmognathus 

Cliola 

Notropii 

Erizymba 

Phenacobius... 
Rhinichthys... 


8 

9 

8-9 


10-11 
11,7 
II.  7 


8-10 
7-10 

7-8 


11 

9 

8-10 


Hybopsis . . 
CouesiiiH  . . 
Platy^obio 
Sembtilus  . 


Lenciscns. 
{Clinoiitomui) 

(Tigoma) 

(SotMlius) 

(Cneonda)  — 
Myloleucns , . . 
Opsopwodus.. 
Heniitreroia  . . 
NotemigonuM  . 


Atlantic  slope. 

Dorsal. 

Anal. 

8 

7-8 

7-8 

8 

8 

7 

8 

7-8 

',8 

8 

8 

7 

8 

6-7 

8 

7 

8  or  9 

^7-14 

8 

8 

8 

T 

8 

7 

8 

8 

8 

7-8 

8-9 

8-9 

8-9 

8 

9 

8 

8 

7 

8 

8 

9 

8 

8 

8 

8-10 

9-1  i 

*  14  in  one  species,  usually  7-9,  iu  a  few  10-12.        t  In  this  count  the  two  rudimentary  spines  are  omitted. 
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SALMONIDiE. 


Genera. 


ODCorliynclm3 

Salrao 

SalvelinuH 


Pacific  slope. 


Dorsal. 


9-11  ! 
11-12 
il 


Anal. 


13-17 

10-12 

9-11 


Genera. 


Atlantic  slope. 
Dorsal.        Anal. 


Salmo 

Sal  veil  nil  8  .. 
Thymallus*. 


11-12 

io-i:{ 

20 


10 

9-11 

11 


*  Thymallus  is  probably  an  European  element  in  the  Eastern  fauna 

CYPRINODOXTID^. 

This  family  of  about  fifty  species  is  represented  oq  the  Pacific  slope  by  but  four 
species.  Many  of  the  forms  are  marine  and  only  occasionally  enter  fresh  wat«r.  To 
this  class  belongs  the  only  species  of  Fundulus  found  on  the  Pacific  slope.  Leaving 
this  out  of  consideration,  we  have  Cyprinodon  haileyi  from  the  Pacific  slope,  with. two 
more  anal  rays  than  any  other  Cyprinodon^  but  with  two  less  than  the  highest  number 
in  Fundulus^  and  Einpetrichthys  with  anal  rays  equal  to  the  highest  in  the  family: 


Genera. 


Pacifl<;  slope. 


i   Dorsal.        Anal. 


Cyprinodon  — 
Fundulus 

Girardinus 

Empetrichtliys 


10 
13 


7 
11-13 


10-13 
11 


9 

13-15 


Genera. 


Atlantic  slope. 


Jordanella 
Cyprin<Hlon 
Fundulus.. 
Zygonect^s 
Lucania  ... 
Gambusia  . 
Moliienesia 
Pcecilia  . .  . . 
Girardinus 


Dorsal. 

Anal. 

1, 16-17 

1, 11-13 

10-12 

10-11 

10-17 

8-15 

7-11 

8-U 

9-13 

9-11 

6-9 

7-11 

13 

7 

7 

4 

7 

9 

GASTEROSTEIDiE. 


The  species  of  those  genera  of  Oasterosteidce  having  representatives  on  both  slopes 
are  given  in  detail: 


Spccifs. 


PyfroRt<»UM  braohypoda. 

G*.  cataphrnctuH.*. 

(t.  mirroeephalus 

G.  williaraMoni 


Pa<ifl<'.  slope. 
Dorsal. 


Anal. 


Si>ecies. 


!l 


X.I.  10 : 

III.  11-13 

III.11-13 

nil.        10  ' 


1. 10    ,  Pygosteua  pungitius  .. 

I.OorlO  I    Gast4'rost(MiH  aculeatUM 

I,   9   I  G.atkiiisii 


I. 


ii.  wli(»:itlandi 

(f.  diinidfatUH 

Eucalia  inconstans  . . 
Apeltes  quadra<'us  . . 


Atlantic  slopo. 

Anal. 


Dorsal. 


VIItoIX-1,9 

III,  lltol3 

III.        11 

111,10-12 

III.  12 

IV,  1-iO 
III. I.       11 


1.9  ' 
I.OorlO 
I.  H 
I,  8 
I.  H 
1,10 
I,    8 


In  PygoHteus  hrachypoda  we  have  an  increase  of  one  spine  over  the  maximum 
number  in  Atlantic  specimens  {Pyyosteus  pungitius).  In  the  genus  Gastirostm^  no 
influence  is  evident  except  in  G.  williamsoni^  in  which  there  is  an  increase  of  one 
dorsal  si^ine. 
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CENTRAECHID^.. 


The  family  Gentrarchidx  offers  an  apparent  exoeptioii,  since  same  of  the  genera  of 
this  fiimily  have  much  longer  fins  than  the  only  Pacific  slope  representative,  as  indi- 
cated by  the  following  table: 

Atlantic  slope  yentra  ivithont  repreaeiUaiives  on  the  Pacijic  slope. 


Genora. 


Dorsal. 


Centraichus i  XI  or  XII,  12 

Poraoxis I  VI-VIII,  15. . 

Chjenobryttus I  X.  9  or  10 

AcautharchuA \  XI,  10 

EDneaoanthtis '  IX  or  X,9-ll 

Mesogonintius |  X,  10 . 

Lepomis 

Microptcrus 


X;  10-12. 


Anal. 


Til  or  VIII,  15. 
VI,  18. 
III.  8  or  9. 
V.  10. 

I1I-IV,8-10. 
Ill,  12. 
III.  9-11. 


X,13 '  111,12. 


But  a  comparison  of  Archoplifes  with  its  nearest  Atlantic  slope  relative  gives  the 
following  interesting  results : 


Local  it  3'  and  species. 


Dorsal. 


Pacific  ftlone : 

Archoplites  iutcrruptus XIII,  10 

Atiantii-  slope: 

Ambloplites  rupestri« XI,  10 


Anal. 


VII,  10 
VI,  10 


Giving  an  increase  of  2  spines  in  the  dorsal  and  of  1  spine  in  the  anal  for  the 
Pacific  slope  as  compared  with  the  nearest  allied  species,  and  an  absolute  gain  of  1 
dorsal  spine  over  all  tlie  other  genera  of  this  family.  As  the  comparison  ought  obvi- 
ously to  be  limited  to  those  genera  or  closely  related  genera  having  representatives 
on  both  sides,  the  contrast  (between  Archoplites  and  AmhlopUtes)  is  very  striking. 

COTTID^.. 

In  this  genus  the  dorsal  and  anal  rays  in  dift'erent  species  are  as  follows: 


species. 


Pacific  slope. 


Dorsal. 


Anal. 


Si»ecie8. 


Atlantic  slope. 


Dorsal. 


C.  asper VIII.  IX,  or  X, 

I  20. 

C.  semiscaber VII,  18 

C.  centroiM»niu8 ;  VIII,  17 

C.  vbotheiis ,  VIII.  15 

C.bendirci i  VIII.  16 

C.  mar^inatus VIII,  18 , 

C.  philonips i  VIII.  19 

C.  bcUlingi VI- VIII,  15-18.. 


Average I  VIII  -  ,  17 J 


Annl. 


18 

14 
14 
11 
12 
15 
M 
12 


C.bainli VII,  10,17 

C.  cognatiis I  VIII,  18  . . 

C.  spilotUH I  Vlll.  17.. 

C.  pollicaris i  VII,  19  . . . 

C.  viscosus VI.  18 

C.  gracilis 1  VIII,  10. . 

C.  coboiiles |  V1I.17  ... 

C.  boleoides !  VIII,  17.. 

C.  franklini 1  VIII,  17.. 

C.  formosus ,  VIII.  10.. 

C.  hovi !  VI. 15  .... 


14  f 


Average VII.  17. 


12i 

14 

13 

13 

14 

12 

12 

11 

12 

11 

11 


12  I 
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SUMMARY   OF   THE   FOREGOING   COMPARISONS. 

1.  The  Pacific  Acipenser  transmontanus  has  a  maximum  of  7  more  dorsal  rays 
than  any  of  the  Atlantic  species. 

2.  Ill  the  CatostomidcCj  we  have  the  genus  Xyrauchen  with  1  to  2  more  rays  than 
any  of  the  Atlantic  genera  of  Gatostomince  and  the  genus  Catostomtis  with  species 
having  2  more  dorsal  rays  than  any  of  the  Atlantic  species  of  the  same  genus. 

3.  In  the  Cyprinidce^  Lepidomeda  and  Meda  differ  from  all  other  American  species 
in  the  development  of  spines  in  the  dorsal  fin.  The  genera  Acrocheilus,  Lavinia^ 
PogonichthySy  Gila,  and  the  subgenera  Eichardsoniiis^  SqualiuSj  and  Cheonda  all  have 
more  rays  than  their  Atlantic  relatives.  The  greatest  absolute  gain  in  the  number  of 
rays  over  all  Atlantic  slope  species  amounts  sometimes  to  8  rays.  To  offset  this  we 
have  only  some  species  of  Notropis  and  Notemigonus  with  rays  exceeding  the  usual 
number  on  the  Pacific  slope.    In  this  family  both  the  modifications  are  found. 

4.  In  the  Salmonidw,  the  species  of  the  genus  Oncorhynchus  have  13  to  17  anal  rays, 
while  the  highest  number  in  the  Atlantic  species  reaches  no  more  than  11  rays. 

Thymallus^  on  the  other  hand,  has  a  larger  number  of  dorsal  rays  than  any  other 
American  salmonoid. 

5.  In  the  Percopsidw,  the  feeble  armature  of  Percopsis  is  changed  into  the  strong 
spines  of  Columbia, 

C.  In  the  GasterosteidcCj  Pygostem  brachypoda  and  Gasterosteus  iciUiamsoni  have 
each  1  more  dorsal  spine  than  any  of  their  Atlantic  congeners. 

7.  In  the  Gentrarchidw  we  have  an  absolute  gain  of  1  dorsal  spine  over  all 
Atlantic  slope  genera,  while  the  gain  is  2  dorsal  spines  and  1  anal  spine  in  ArchopUtes 
as  compared  with  its  nearest  relative  AmblopUtes. 

8.  Finally  in  the  Cottldce,  Coitus  asper  reaches  a  higher  number  of  dorsal  spines 
and  rays  and  of  anal  rays  than  is  ever  reached  in  the  numerous  Atlantic  slope  species 
of  this  genus.  The  average  number  of  dorsal  spines  is  1  more  on  the  Pacific  slope 
than  on  the  Atlantic  slope,  while  the  average  number  of  anal  rays  is  higher  by  2. 

These  data  fully  warrant  the  statement  made  at  the  beginning  of  this  chapter  that 
<^  almost  every  family  of  fishes  having  representatives  in  the  fresh  waters  of  both  the 
Atlantic  and  the  Pacific  slopes  has  one  or  more  of  its  representatives  modified  in  one 
or  the  other  of  two  directions:  There  is  either  a  larger  number  of  rays  or  spines  in 
the  fins,  or  some  of  the  rays  have  become  modified  into  spines." 
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EXTENT  OF  VARIATION  BETWEEN  THE  PACIFIC  SLOPE  SPECIES  OF  THE 
DIFFERENT  FAMILIES  AS  COMPARED  WITH  THE  ATLANTIC  SLOPE  SPECIES 
OF  THE  SAME  FAMILIES. 

Utilizing  the  data  contained  in  the  detailed  lists  in  the  preceding  chapter,  we 
obtain  the  following: 


yamilies  having  both  Atlantic  and  Pacific  Slope  species. 


AcipeDsericlse: 

Highest  number  of  rays 
Lowest  number  of  rays  . 

Extent  of  variation. 


CatoHtomiujB:* 

Highest  number  of  rays 
Lowest  number  of  rays. 


Extent  of  variation 


Cyprinida? : 

Highest  number  of  rays 
Lowest  number  of  ravs. 


Extent  of  variation 


Salmonitlo]! : 

Highest  number  of  rays. 
Lowe.st  number  of  rays. . 


Extent  of  variation. 


Cyprinodontidaj : 

Highest  number  of  rayj^ 
Lowest  number  of  ravs. 


Pacific 

slope. 

Dorsal. 

Anal. 

!       « 

33 

30 

15 

8 

15 
10 

5 

11 
8 

22 

7 

3 

15 

12 
9 

17 

I               9 

3 

8 

t 

1 

'? 

Atlantic  slope. 


Dorsal. 


Anal. 


41 
35 


27 
22 


6 


13 
10 

3    

10 
1 

11 
6 

3  i                8 

17 
7 


15 

I 


Extent  of  variation 


G  I 


8 


10 


8 


*  For  obvious  reasons  subfamilies  of  Catostomidce  not  found  in  Pacific  waters  are  not  taken  into  consideration, 
f  Or  if  we  leave  out  of  consideration  Thyi/iaHus,  we  obtainadorsal  13 ;  anal  11. 

* 

In  the  following  spiny-rayed  fishes  the  combination  of  highest  number  of  spines 
and  rays  need  not  occur  in  the  same  species: 


Families  having  1>oth  Atlantic  and  Pacific  Slope  species. 


Pacific  slope. 
Dorsal,    i     Anal. 


Atlantic  slope. 


Gasterosteidsp :  i 

Pygosteus—  | 

Highest  number  of  spines  and  rays X,  I.IO 


1,10 


Dorsal. 


IX,  T,   9 


Anal. 


/ 


I.   8 


Gasterosteus —  I 

Highest  number  of  spines  and  rays i       IV,  13 

Lowest  number  of  sjiines  and  ray.i I      III.  10 


1, 10        ITL  13 
I,   7  '    III.  11 


Extent  of  variation. 


1,   3 


3 


2 


Eucalia I ! ;  IV.  1, 10 

Apcltes  (brackish  water  of  Atlantic  coast) ' ; I      IV,  11 


Total  extent  of  variation  in  Gasterosteidae VIII,   3 


Centrarchidie  (only  a  single  specimen  found  on  Pacific  slope). 
Cottidje : 

Highest  number  of  spines  and  rays 

Lowest  number  of  spines  and  rays 


Extent  of  variation . 


I, 

10 

I, 

8 

2 

I, 

10 

I, 

8 

2 

14 

n 

128 


BULLETIN   OF    THE    UNITED    STATES    FISH    COMMISSION. 


We  learn  from  these  tables  that  in  all  families  bat  the  Cyprinodontidce  with  more 
than  one  species  on  the  Pacific  slope  the  extent  of  variation  is  greater  than  in  the 
same  families  on  the  Atlantic  slope.*  This  might  have  been  expected  if  the  number 
of  species  were  greater  on  the  Pacific  than  on  the  Atlantic  slope,  but  in  most  cases 
the  reverse  is  true,  as  may  be  seen  from  the  following  table: 


Family  or  subfamily. 


AcipenseriiliB  .. 

Catostomiua? 

CyprinidsB 

SuImoDidie 

Cypriuodontida; 
GasterosteidaB  .. 
CeutrarchidsB... 
CottidiE 


Pacific  slope. 

Atlant 

ic  slope. 

Genera. 

Species. 

Geuera. 
2 

1  Species. 

;         4 

1 

2 

4 

21 

4 

11 

17 

75 

21 

175 

3 

12 

4 

12 

4 

5 

9 

A  bout  45 

2 

4 

4 

:         7 

1 

I 

9 

26 

1 

8 

1 

12 

1 

I  can  conceive  of  but  three  possible  explanations  for  this  variation : 

(1)  The  Pacific  slope  fauna  maybe  new  as  compared  with  the  Atlantic.  The 
comparatively  new  conditions  may  have  thrown  the  characters  into  a  condition  of 
unstable  equilibrium  with  the  selection  of  the  adapted  forms.  The  fluctuations  in  the 
tin  rays  of  some  of  the  species  would  lend  weight  to  such  a  supposition. 

(2)  The  Pacific  slope  fauna  may  be  of  diverse  origin. 

(3)  Both  of  these  factors  may  have  contributed  to  bring  about  the  present  condition. 

This  last  seems  to  me  to  be  the  true  solution.  Most  of  the  forms  have  undoubt- 
edly been  derived  within  comparatively  recent  time  from  the  Atlantic  slope  of  North 
America,  while  others  Lave  a  decidedly  Asiatic  cast. 

Acipenser  auil  Oncorhynchus  are  certainly  of  Asiatic  origin.  While  I  am  not  sufli- 
ciently  acquainted  with  Asiatic  minnows  to  speak  with  certainty,  some  of  the  genera 
of  minnows  seem  to  have  a  decided  Asiatic  affinity. 

Many  of  the  Catostominw^  the  Cyprmidw,  and  SalvelimiSj  ArchopliteSj  and  probably 
Coitus  have  all  been  derived  from  forms  from  the  eastern  slope  of  Xorth  America. 


"  The  ouly  other  exception  is  introduced  by  Thymallun. 
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LOCAL  VARIATIONS.^ 

Since  all  structures  differing  from  the  average  are  usually  confined  to  a  definite 
horizon  or  more  or  less  restricted  region,  all  such  differences  may  be  considered  local 
variations.  The  larger  zoogeographical  regions  or  provinces  are  in  this  extended 
sense  localities,  and  the  orders,  families,  or  species  are  the  local  variations  |)eculiar  to 
the  region  or  province.  A  somewhat  more  restricted  definition  would  include  such 
phenomena  as  are  noticed  in  the  peculiar  modifications  of  the  fins  of  Pacific  sh)pe 
fresh- water  fish  described  in  the  previous  chapter.  Some  Cyprinidw  of  the  Colorado 
basin,  for  instance,  have  the  anterior  dorsal  rays  strong  and  s[»inous,  while  all  the 
Athmtic  slope  si)ecies  have  them  weak  and  rudimentary.  Another  instance  is  tlie 
increased  number  of  rays  in  the  fins  of  Pacific  slope  fishes.  Still  another  instance  is 
offered  by  the  Pereopsidce,  Columbia  has  strong  spines  in  both  the  dorsal  and  anal 
fins,  while  PercopsiSj  the  Atlantic  slope  genus,  has  none. 

For  the  present  puriM)se  I  want  to  restrict  the  meaning  still  further.  In  studying 
the  South  American  catfishes,  I  found  that  all  the  Amazonian  species  of  the  genus 
lihamdla  have  0  dorsal  rays,  while  several  of  the  southern  forms  have  more.  One 
l»eculiar  to  the  La  Plata  has  G-9;  another  from  the  San  Francisco  has  10  rays.  More 
remarkable  still  is  the  case  of  PseudopimeloduH  zinujaro.  All  the  speciinens  taken  in 
the  Amazon  have  <>  dorsal  rays,  wiiileof  a  smaller  number  taken  further  south  several 
have  7  dorsal  rays. 

It  is  to  variations  like  the  last,  t.  c,  variations  within  the  species  or  closely  related 
species  found  in  different  localities  within  a  restricted  region,  that  I  want  to  confine 
my  present  remarks.  Variations  within  species  are  a  matter  of  lines  and  curves, 
minute  measurements,  and  shades  of  color:  all  matters  difiicult  to  keep  in  mind,  still 
more  so  to  represent  to  others.  All  naturalists  are  aware  of  the  existence  of  slight 
ditt'erences  peculiar  to  different  localities,  but  such  variations  are  usually  but  vaguely 
conceived  by  the  observer,  and  still  more  vaguely  by  any  one  to  whom  the  observer 
may  attempt  to  explain  them. 

The  past  summer  I  collected  a  large  series  of  specimens  of  Leuciifcus  and  Richard- 
8onii(H.  These  were  taken  in  a  number  of  difi'erent  localities  and  in  two  separate 
river  systems,  the  Columbia  and  the  Fravscr.  Tlu*  localities  extend  from  tide  water 
to  an  elevation  of  l,tHH)  feet  on  the  Fraser,  and  from  300  to  4,700  feet  on  the  Columbia 
system.  I  liave  also  examined  a  number  of  specimens  collecteil  by  Dr.  .Jordan  in 
Utah.  There  were  in  all  liOG  specimens  which  1  was  personally  able  to  examine.  In 
these  specimens  the  local  variations  are  so  well  marked  that  a  graphic  method  of 
demonstrating  the  variations  is  possible. 

Before  attempting  to  explain  the  charts  which  illustrate  this  matter,  it  is  neces- 
sary to  state  that  there  have  been  known  from  the  two  river  systems  two  groui>s  or 
genera  of  Cifprinidw  having  eh)ngate  anal  fins.  '1  liese  were  Ricltardsouiiis  (halteatus 
and  latenilis)  and  a  section  of  LeucittcuH  (moHtanHs,  Itydropliloj.,  and  (/ilU),  Theie  are, 
first,  variati(ms  which  do  away  with  the  genus  RivhardHouins^  as  distinct  from  LvHcis- 
ens;  seccmd,  a  number  of  variations  which,  while  very  striking,  need  not  be  taken 
into  consideration,  because  the  variations  in  a  single  character  are  sulficient  for  our 
purposes.     We  shall  limit  the  observation  to  the  variation  in  the  number  of  anal  rays. 


•  Head  at  the  Deceiiiher  meeting  <»f  the  Indiana  Academy  of  Sciences,  18t>2. 

F.  C.  B.  1804—9 
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Ill  tlie  Aiiif-rii^aii  geiicni  of  CypriniiUt  tlie  imniber  of  anal  rays  is  iisaally  fixinl  within 
tw*i>  or  tlirw!  for  any  geitiiM.  lii  tlie  group  of  fishes  iiiid'jr  consideratioa  the  iiauiber 
varies  within  VI. 

Sow  a  word  as  to  the  chartK.  The  vertical  liiies  on  plates  7  and  8  represent  the 
iiumher  of  unal  rays,  hi-ginning  on  the  It'ft  with  the  lowest  number  observed  and  end- 
ing on  the  right  witii  the  liigheNi.  A  certuin  height  (100  mm.)  is  taken  to  represent 
IW)  jter  cent.  The  Lt-ight  of  the  curve  on  each  vertical  line  is  made  to  represent  the 
per  cent  of  spetrimeiis  having  that  particular  number  of  rays  expressed  in  millimeters 
of  height. 

In  the  table  below  the  numbers  in  the  headings  represent  the  numbers  of  anal  rays 
found  in  Hpecimensof  AfcAurifsoniNi,  and  op^Ktsitc  each  locality  is  given  the  number  of 
Mpecitnens  from  that  hicahty  iM)Hsessing  the  given  number  of  rays.  Thus  from  Idaho 
Falls,  2  specimens  had  I'il^  rays  in  the  anal,  14  s[)eeimeus  bad  13^  rays,  and  4  s^veci- 
inenH  had  14^  rays.  At  the  bottom  is  given  the  nearest  per  cent  that  the  sum  of  any 
given  column  bearH  to  all  the  (SOU)  Kpecimeus  examined. 


|.  lai-'iiiJiij.  ifli-i7i.i 


.  is|.  io\.  i\\.  zst.  24. '24. 


hlahnViHUiliydiopMKx 


Taking  all  the  specimens  recorded  ('SOO),  adding  the  columns,  and  representing  the 
variations  in  tlio  anal  rays  in  a  curve,*  we  find  that  there  is  a  certain  unmber  of  shoul- 
ders or  peaks.  Each  of  the.se  represents  a  distinct  species  or  variety.  The  extent  of 
inter  gradation  can  be  measured  by  the  depth  of  the  valley  between  any  two  pe^ks. 
In  well  seiiarated  species  the  slopes  of  the  two  peaks  would  not  meet.  Now  it  will  bo 
noticed  that  the  depth  iif  the  valtej'  between  the  two  right  peaks  is  quite  shallow^ 
and,  iii  fact,  I  llnd  the  vuiiation  almost  perfect  between  L.  baltcatus  ami  UucraliK,  the 
twi)  varieties  rei)resented  by  these  two  peaks.  The  valley  between  the  middle  one 
and  the  two  on  the  left  is  deep.  In  other  words,  L.  lateralis  is  well  separated  in  the 
character  under  consideration  from  /..  hydrophiox  and  moultiiinii,  the  species  repre- 
sented by  the  peak  to  the  left.  On  the  other  hand,  the  latter  species  merge  into  each 
other  iicrfectly  in  the  number  of  rays. 

I  have  repn-seuted  in  a  double  curve  or  comiiosite  photograph,  as  it  were  (plates 

-  tty  ikii  iivt^tHiKht  this  oiirvo  Iikh  bi>eli  omittcil.  Tliu  lici);lit  of  tlie  fiirve  in  iiiiUim<!tiirs  lit  various 
piihilH  Ik  imlicntiiil  liy  tliu  uiiiiibera  nt  tliu  biittoiii  of  tliu  tukile.  With  thrae  tbe  curve  cuii  vasil.v  be 
ooUHtnicteil  b)'  UBiiig  tlie  liucs  uf  plate  7  or  plule  H, 
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7  ami  8),  the  variations  in  the  one  point,  the  number  of  jinal  rays  for  ea<5h  locality  where 
a  sufficient  number  of  specimens  were  obtained.  It  will  be  seen  that  while  the  curves 
for  (liff*erent  localities  in  some  cases  resemble  each  other  closely,  there  arc  no  two 
which  are  exactly  alike.  In  other  words,  each  locality  has  its  own  variety,  which  iu 
the  aggregate  is  different  from  the  variety  in  every  other  locality. 

In  order  to  have  these  curves  give  exact  results  an  equal  number  of  specimens 
ought  to  have  been  taken  from  eacih  locality,  but  this  was  impossible,  and  the  curves 
are  therefore  based  on  dift'erent  numbers  of  specimens.  The  hifjhest  point  would 
probably  in  no  case  be  moved  either  to  the  right  or  to  the  left  by  an  examination  of  a 
larger  number  of  specimens,  but  the  width  of  the  curve  would  probably  be  greater 
and  the  height  along  the  diff'erent  perpendicular  lines  might  be  greater  or  less.  In 
other  words,  the  smaller  the  luimber  of  specimens  the  higher  and  narrower  will  be  the 
curve. 

There  are  presented  three  curves  for  three  localities  with  different  altitudes  on  the 
Fraser  system  (plate  7).  The  number  of  specimens  was,  respectively,  79,  58,  and  14; 
the  elevation  1,  1,300,  and  1,900  feet.  The  variation  is  seen  to  be  much  greater  in  the 
lowest  locality,  a  fact  which  can  not  be  entirely  attributed  to  the  greater  number  of 
si)ecinuMis  examined,  for  the  variation  from  the  normal,  which  is  19  rays,  to  a  higher 
number  of  rays,  is  as  great  as  the  entire  variation  for  the  next  locality. 

In  the  second  locality  a  much  larger  per  cent  have  the  normal  number  of  rays^ 
but  the  normal  number  has  been  decreased  to  17.  The  specimens  from  this  locality^ 
with  two  exceptions,  I  have  identified  as  L,  lateralis.  Those  from  the  first  locality^ 
Mission,  represent  L.  balteatus. 

The  third  list  is  interesting  from  the  fact  that  the  normal  number  of  rays  is  again 
moved  two  rjiys  to  the  left.  In  other  words,  the  higher  the  altitude  the  fewer  the 
number  of  rays  and  the  narrower  the  limits  of  variation.  Moreover,  the  curves  are 
not  symmetrical  for  any  of  the  three  localities,  but  in  the  aggregate  the  more  gradual 
8h)pe  is  on  the  side  of  an  increased  number  of  rays,  a  condition  which,  considering 
the  general  variation  of  rays  on  the  Pacific  Slope,  seems  to  indicate  that  the  number 
of  rays  of  the  species  of  this  genus  in  the  Fraser  system  is  increasing  and  that  the 
increase  is  progressing  from  lower  to  higher  altitudes. 

The  curves  for  the  Columbia  system  (plate  8)  are  not  so  unanimous  in  their  indica- 
tions. It  will,  however,  be  noticed  thi|,t,  with  one  exception,  they  show  that  the 
numberof  rays  decreases  with  the  increase  of  the  altitude,  the  highest  point  examined, 
Idaho  Falls,  having  the  fewest  rays.  These  specimens  represent  L,  hydrophlox,  which y 
with  montanus,  does  not  descend  from  the  mountains  or  high  plateaus. 

The  greatest  variation  in  this  system  was  not  at  the  lowest  altitude,  but  at  an  ele- 
vation of  -,372  feet,  Xone  of  the  curves  are  symmetrical,  but  the  asymmetry  is  again, 
as  in  the  Fraser  system,  greater  on  the  right  than  on  the  left.  The  variation  is  again 
greater  toward  the  higher  number  of  rays  than  toward  the  lower. 

I  am  not  aware  that  a  similar  attempt  has  been  made  before  to  represent  varia- 
tions between  localities.  While  the  curves  here  given  will  no  doubt  vary  slightly 
with  every  additional  specimen  examined,  the  nature  of  the  curve  will  probably  not 
be  greatly  changed.  Certainly  the  important  point,  that  each  locality  has  a  variety 
which  in  the  aggregate  is  different  from  the  variety  of  every  other  locality,  can  not  be 
gainsaid;  nor  are  additional  specimens  likely  to  overthrow  the  generalization  that 
the  number  of  rays  in  the  species  considered  decreases  with  the  altitude. 
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GENERAL  SUMMARY  OF  THE  RESULTS. 

The  fish  fauna  of  the  whole  region  traversed  is  poor  in  eoinparisoii  with  that  of  the 
streams  of  the  Ohio  Valley.  I  obtained  in  all  but  ()5  species,  about  20  per  cent  of 
which  wei*e  new  to  science.  They  belong  to  14  families  and  37  genera.  lu  the  Win- 
nipeg system,  /.  e.,  in  the  whole  region  drained  by  the  tributaries  of  Lake  Winnipeg, 
only  3  of  the  10  families  characterizing  the  Nearctic  region  were  obtained,  and  the 
Pacific  Slope  contains  only  two. 

The  following  notable  additions  to  the  knowledge  of  the  North  American  fauna 
were  made  by  these  explorations: 

1.  A  ^Decies  of  ParitosteuH  {P,columbianu8=P,  jordayii  of  the  Missouri)  discovered 
on  the  Pacific  Slope. 

2.  Xoturus  flavus  found  at  the  base  of  the  Eockies  at  Craig,  Mont. 

3.  Four  new  species  of  Xotropis  added  to  the  east  Canadian  fauna. 

4.  Two  new  species  of  Agosia  added  to  the  Pacific  fauna. 

5.  A  new  species  of  whitefish  [Coregonus  coulieri)  discovered  in  the  Rocky  Moun- 
tain streams  of  a  restricted  region  in  British  Columbia. 

6.  The  f^iinWy  of  Percopsidw  found  to  have  a  representative  on  the  Pacific  Slope  in 
the  new  genus  Columbia. 

7.  Several  species  of  Etheostoma  found  in  Canada,  among  them  two  new  species. 

8.  One  new  Coitus  (C.  onychus)  added  to  the  fauna  of  the  Saskatchewan. 

9.  A  new  Coitus  ( C.  philonips)  discovered  in  the  Kicking  Horse  at  Field. 

10.  A  species  of  Lota  rei)orted  both  in  the  Columbia  and  the  Fraser.  A  specimen 
since  secured  from  the  Columbia. 

11.  It  was  discovered  that  the  fins  of  the  fishes  of  the  Pacific  Slope  vary  from  the 
fins  of  fishes  of  the  Atlantic  Slope  in  definite  directions. 

12.  The  extent  of  variation  between  the  species  of  any  given  family  of  fishes  on 
the  Pacific  coast  was  found  to  be  greater  than  that  between  the  species  of  the  same 
family  on  the  Atlantic  Slope. 

13.  Kichardsonius  was  ]>roved  to  be  a  subgenus  of  Leuciscus,  Its  species  were 
found  to  vary  directly  with  the  locality.  Each  locality  examined  has  a  variety  which 
in  the  aggregate  difiers  from  the  variety  of  every  other  locality. 


Note.— Since  this  ]my)er  has  been  put  in  tyi)e  Drs.  Jordan  and  Everniann  have  placed  the  ]»roofs 
of  the  Fishes  of  North  America  in  my  hands,  and  I  have  adopted  aU  the  changes  in  nonieuchiture 
suggested  by  them  up  to  CypriuiiUr.  Dr.  Jordan  has  also  made  many  suggestions  regarding  the 
chapter  on  *' Structural  Peculiarities,"  etc.,  j).  122.  I  have  not  been  able  to  give  these  suggestions 
the  attention  they  merit,  but  they  will  receive  due  consideration  in  a  more  detailed  study  of  this 
subject. 
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By  SETH  KUGENK  MEEK, 

,-t ssottutc'  Professor  of  Biolo  v  an*.i  Geoloi^y^  Arkansas  Industrial  (  Hn'i'rsify. 


During  the  years  of  1880  and  181H>  I  made  some  explorations  of  the  streams  of 
Iowa.  The  results  were  publisheil  in  the  Bulletin  of  the  V,  S,  Fish  CommisHiou  for 
1800,  pages  '217  to  248.  A  few  eolleetions  from  western  Iowa  were  not  indudeil  in  the 
above-named  paper.  In  1801  Prof.  P.  B.  Burnet,  Cotuer  Univei^ity,  Lim-oln,  Xebr., 
and  myself  collected  in  a  few  Iwalities  in  eastern  Nebraska. 

In  1802  and  again  in  1803,  while  making  investigations  for  the  selection  i>f  a  site 
for  a  lish-cultural  station  in  Iowa,  Prof.  Kvermann  made  some  observations  upon  the 
fishes  at  the  places  visited  by  him.  The  present  pa])er  is  bastxl  upon  these  various 
small  collections,  and  may  be  considered  as  supplementing  my  '•  lieport  ui)on  the 
Fishes  of  Iowa,- ■  already  mentioned. 

Collections  were  made  under  the  direition  of  the  U.  S.  Commissioner  of  Fish  and 
Fisheries  in  1800  in  Little  Sioux  Kiver  and  Mill  Creek  (one  of  its  tributaries),  and 
in  Storm  Lake,  Spirit  Lake,  and  Floyd  River;  and  in  1801  at  the  following  poinds  iu 
eastern  Nebraska:  Salt  Creek  near  Lincoln,  Platte  and  Flkhorn  rivers  at  Fremont, 
and  Blue  River  at  Crete. 

Prof.  Evermann's  notes  are  chiefly  ui>on  tlshes  observed  by  him  at  Anies,  Water- 
loo, and  Spirit  Lake. 

All  the  streams  in  western  Iowa  are  short  and  of  small  size.  Those  north  have 
more  or  less  sandy  bottoms,  while  those  in  the  southwestern  part  of  the  State  are  very 
muddy.     The  country  is  decidedly  ])rairie  and  more  rolling  in  the  northwest. 

Spirit  Luke, — This  lake  is  in  Dickinson  ('ounty,  Iowa,  in  the  northwestern  juirt  of 
the  State.  The  Minnesota  State  line  crosses  the  extreme  northern  i>art  of  the  lake. 
The  greatest  length  and  width  are  each  about  -1  n\iles  and  the  total  area  10  to  12 
square  miles.  The  southern  half  is  from  1  to  1^  miles  wide  from  east  to  west.  This 
portion  of  Iowa  is,  of  course,  a  glaciated  region,  and  the  shores  and  botton\  of  Spirit 
Lake  are  composed  of  drift  material.  The  shores  are  low  and  gently  sloping,  as  a 
rule,  and  are  made  up  of  clay,  sand,  and  fine  and  coarse  gravel.  No  marl  was  noticed, 
and  but  little  marshy  shore  was  seen.  No  trustworthy  information  as  to  the  dei>th  of 
this  lake  could  be  obtained,  but  it  is  i>robably  not  greater  than  100  feet.  The  water 
is  clear  and  cold.  There  is  not  a  great  deal  of  vegetatitm  in  the  lake,  but  patches  of 
Alg(v^  Myriophylhimj  and  Chum  were  seen  in  places.  Several  species  of  Unionidw 
are  found  in  considerable  nunibers,  and  crawfish  and  tVogs  are  abundant. 

Spirit  Lake  is  one  of  a  gnmp  of  lakes  in  Dickinson  County.  At  the  jiorthwest 
corner  of  Spirit  Lake,  and  separated  from  it  by  only  a  few  rods,  in  some  cases  only  a 
few  feet,  are  Grover,  Little  S|urit,  llottes,  Sunkc^n,  and  Marble  lakes.  All  of  these  are 
small,  but  of  considerable  iinportiince  as  furnishing  large  cjuantities  of  food  fishes. 
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They  do  not  differ,  in  general  character,  from  Spirit  Lake,  except  that  they  are  more 
shallow  and  hav^e  a  more  abundant  vegetation.  Little  Spirit  Lake  is  particularly  well 
supplied  with  various  species  of  aquatic  plants  and  also  with  several  species  of  valuable 
food  fishes,  such  as  black  bass,  ring  perch,  wall-eyed  pike,  and  pickerel. 

South  of  Spirit  Lake  are  East  and  West  Okoboji,  two  lakes  of  considerable  size 
and  importance.  East  Okoboji  is  a  long  and  very  narrow  lake,  the  width  being  about 
one-half  mile  and  the  length  not  less  than  8  miles.  This  lake  is  separated  from  Spirit 
Lake  by  a  narrow  neck  of  land  not  over  300  feet  wide  at  the  narrowest  point.  West 
Okoboji  Lake  lies  west  of  East  Okoboji,  with  the  southern  end  of  which  it  is  connected 
by  a  narrow,  shallow  channel.    This  lake  is  the  largest  and  most  important  of  the  group. 

Among  the  almost  innumerable  lake-groups  of  the  uorthw^est  there  is  none  pos- 
sessing a  greater  interest  to  t^ie  lover  of  angling  than  does  that  which  centers  about 
Spirit  Lake  and  the  two  Okobojies.  Both  species  of  black  bass,  calico  bass,  ring  perch, 
gray  pike,  pickerel, and  wall-eyed  pike  abound;  and  in  the  pure,  clear,  and  cold  waters 
they  have  attained  a  gaminess  of  disposition,  a  firmness  of  flesh,  and  a  delicacy  of 
flavor  quite  unknown  to  him  who  is  acquainted  only  with  the  less  gamy  fishes  of  our 
warmer  rivers  and  lakes.  These  lakes  are  situated  in  a  beautiful  country  and  are 
easily  reached  over  either  of  two  well-equipped  railroads  (the  Burlington,  Cedar  Eapids 
and  Northern,  and  the  Chicago,  Milwaukee  and  Saint  Paul).  Excellent  hotel  accom- 
modations can  be  had,  and  he  who  goes  to  Spirit  Lake  in  quest  of  health  and  recreation 
in  piscatorial  sports  will  leave  with  regrets  and  resolves  to  return  another  year. 

lAttle  Sioux  River  is  the  outlet  to  Spirit  and  the  Okoboji  lakes.  It  flows  through  a 
prairie  region,  over  a  sandy  or  muddy  bottom.  At  Cherokee  at  the  time  of  our  visit 
it  was  little  more  than  a  creek.  Mill  Greek,  one  of  its  small  tributaries  near  Cherokee, 
is  similar  to  the  Little  Sioux,  only  smaller. 

Storm  Lake  is  at  the  head  waters  of  the  Raccoon,  Boyer,  and  Little  Sioux  rivers,  its 
outlet  being  in  the  first  of  these.  It  is  in  a  prairie  region  and  has  a  very  scanty  growth 
of  timber  on  its  shore.  The  lake  is  comparatively  shallow,  not  being  over  15  or  20 
feet  in  depth,  while  a  large  share  of  it  is  less  than  7  feet  in  depth. 

Mr.  Ezra  Hurd,  of  Storm  Lake,  informs  us  that  black  bass  are  found  in  the  lake, 
but  in  small  numbers,  having  been  put  there  about  five  years  ago.  lie  also  says  that 
the  largest  fish  in  the  lake  are  the  buffalo,  catfish,  eel,  perch,  redhorse,  and  what  is 
called  the  black  sucker.  From  the  fact  that  he  says  the  latter  contains  but  few 
bones  and  is  the  best  fish  in  the  lake,  we  take  it  to  be  the  Missouri  sucker  Cycleptus 
elongatns.  Aside  from  this  iish,  the  pickerel  {Lucius  lucius)  and  the  perch  [Verca  fin- 
vcsvens)  arc  the  most  important,  and  are  found  in  great  abundance.  If  the  wall-eyed 
pike  is  found  in  the  lake,  it  is  very  scarce.  It  seems  strange  that  the  best  food  and 
game  fishes  (wall-eyed  pike  and  black  bass)  found  in  Sjnrit,  Okoboji,  and  Clear  lakes 
are  not  found  in  Storm  Lake  or,  if  found  at  all,  are  very  scarce.  It  may  also  be  worth 
while  to  remark  that  the  iminiow  Noiropis  h ud. son i us,  ^yhich  is  very  abundant  in  S])irit, 
Okoboji,  and  Clear  lakes,  was  not  found  in  Storm  Lake. 

Floifd  River  is  a  rather  small  stream  in  northwestern  Iowa.  It  empties  into  the 
Missouri  River  at  Sioux  City.  The  Floyd  at  Lemars  is  only  a  small  creek.  A  dam 
across  the  stream  at  this  point  causes  the  water  to  back  u^)  and  forma  few  small  lakes. 
The  bottcmi  of  the  stream  is  sandy  and  muddy.  The  ln'avy  lains  previous  to  our  visit 
made  it  difficult  for  us  to  seine  above  the  dam,  so  most  of  our  collecting  was  done  in 
the  stream  just  below  the  dam.     At  Sioux  City  the  Floyd  is  some  larger  and  has  a 
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muddy  bottom.  There  is  also  a  dam  across  the  stream  at  this  point.  Our  collection 
was  made  just  below  it. 

Eastern  Nebraska  is  a  considerably  elevated  and  rolling  prairie,  containing  very 
little  timber,  even  along  its  streams.  Its  rivers  and  creeks  are  typical  prairie  streams. 
The  running  water  in  them,  except  in  times  of  drought,  is  usually  turbid,  and  their 
currents  are  swift,  nnich  more  so  than  in  the  streams  in  Iowa. 

Platte  River  is  the  largest  and  most  important  stream  in  eastern  Nebraska.  At 
Fremont,  where  visited,  it  is  very  wide  and  shallow,  and  resembles  very  much  the 
Missouri  Eiver.  The  Platte  is  very  full  of  shifting  sand  bars,  and  its  water  has  the 
same  milky  appearance  as  that  of  the  Missouri.  The  fishes  taken  from  the  Platte  have 
a  very  pale,  sickly  color,  which  soon  changes  to  a  more  natural  color  when  the  fishes 
are  placed  in  clear  water.  Our  collections  were  made  from  the  river  and  from  some 
bayous  near  by,  wdiich  are  connected  with  the  river  iii  times  of  high  water. 

Elkhorn  River  is  one  of  the  larger  streams  in  eastern  Nebraska.  It  empties  into 
the  Platte  a  few  miles  below  Fremont.  It  has  a  sandy  and  muddy  bottom  and  a  very 
swift  current.  Our  collections  were  made  from  the  river,  from  a  bayou,  and  from  a 
small  creek  between  the  river  and  Fremont. 

Blue  River,  near  Crete,  is  somewhat  smaller  than  the  Elkhorn,  but  very  similar  to 
it  in  other  respects.  Blue  Eiver  is  a  tributary  of  Kansas  Eiver.  Our  collections 
were  made  from  both  branches  of  the  Blue  River,  a  few  miles  west  of  Crete. 

Salt  Creel',  near  Lincoln,  is  a  small  stream  with  usually  a  muddy  bottom  and  swift 
current.  Our  collections  are  from  the  creek  and  from  some  large  ponds,  or  lakes, 
near  the  creek  and  connected  with  it  in  times  of  high  water. 

LIST  OF  SPECIES  OBTAINED. 

1.  Lepisosteus  osseus  (Linnrens).     Long-nosed  Gar.     Common  in  Spirit  Lake. 

2.  Notunis  gyrinuB  (Mitchill).     Found  in  Platte  River  at  Fivmont,  Floyd  River  at  Lemars  and  Sioux 

City,  and  in  Storm  Lake.     It  does  not  appear  to  be  common  at  any  of  these  places. 

3.  NoturuB  flavus  Rafinesque.     Found  by  me  only  in   Salt   Creek  near   Lincoln,  where   but  few 

examples  were  seen. 

4.  Ameiurus  melas  (Rafinesque).     Platte  and  Elkhorn  rivers  at  P^cmont,  Salt  Creek  at  Lincoln, 

Floyd  River  at  Lemars,  and  in  Storm  and  Spirit  lakes.  Apparently  not  conuuon  at  any  of 
these  places. 

5.  Ictalurus  punctatus  (Rafinesque).     Channel  Cat.     Blue  River  at  Crete,  Platte  and  Elkhorn  rivers 

at  Fremont,  and  Salt  Creek  at  Lincoln.     Common. 

6.  Ictiobus  cyprinella  (Cuvier  &  Valenciennes).     Buffalo.     One  small  specimen  taken  in  the  Elk- 

horn at  Fremont. 

7.  Ictiobus  bubalus  (Rafinesque).     Smali-mouthed  Buffalo.     Abundjvnt  in  Floyd  River  below  the  dam 

at  Sioux  City.  It  is  also  found  in  East  Okoboji  Lake,  where  2  or  3  small  specimens  were 
obtained.  Very  largo  buft'ah)  fish  are  reported  from  this  lake,  which  are  probably  this  or 
the  preceding  species. 

8.  Carpiodesvelifer  (Rafinesque).     Quillback.     This  small  sucker  appears  to  be  common  in  Blue  River 

at  Crete,  in  the  Platte  and  Elkhorn  rivers,  and  in  the  Floyd  River  at  Sioux  City,  below  the 
dam.     Dorsal  rays,  24  to  30;  scales  in  the  lateral  line,  36  to  41;  head,  3|^  to  4;  depth,  2^  to  3. 

9.  Catostomus  teres  (Mitchill).     Common  Sucker.     Apparently  common   in  Floyd  River  at  Lemars 

and  Sioux  City. 

10.  Catostomus  nigricans  Le  Sueur.     Hog  Sucker.     At  Waterloo,  Iowa,  July  18,  1893,  I  examined 

the  contents  of  the  live  box  of  a  man  who  supplies  live  bait  to  the  enthusiastic  local  anglers 
for  black  bass,  pike,  and  pickerel.  The  box  contained  no  fewer  than  7  species,  viz:  2  suckers 
(the  above  and  Moxostoma  macrolepidotum  duquesnei)^  3  minnows  {Campostoma  anomalum, 
Cliola  rijilar,  and  Xotropis  whipplei),  and  2  darters  (Etheostoma  caprodea  and  Etheoaioma  evides). 
All  these  specimens  were  taken  in  the  Cedar  River  at  Waterloo.     (Evermann.) 
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11.  Mozostoma  macrolepidotum  duquesnei  (Le  Sueur).     Common  White  Sucker.    Common  in  Blue 

River  at  Crete,  Nebr.  A  few  specimens  examined  at  Leraars,  Iowa,  from  the  Floyd  River  just 
below  the  dam.     Also  seen  among  *Mive  bait"  at  Waterloo,  Iowa. 

12.  Plaoopharynx  carinatus  Cope.     Big-jawed  Sucker.     Very  abundant  in  the  Floyd  River  at  Sioux 

City  and  Lemars. 

13.  Campostoma  anomalum  (Rafinesque).     Stone'rollcr.    A  few  were  obtained  in  Floyd  River  at 

Sioux  City,  but  it  was  found  in  considerable  numbers  in  College  Creek  at  Ames.  Also  seen 
among  •*Tive  bait*'  at  Waterloo,  Iowa.     (Evermann.) 

14.  Hybognathus  nuchalis  Agassiz.     Abundant  in  the  Platte  River  at  Fremont,  less  so  in  the  Elk- 

horn  at  Fremont  and  Salt  Creek  at  Lincoln.  It  was  also  found  to  be  a  common  minnow  in 
the  Floyd  River  at  Sioux  City  and  Lemars,  and  in  College  Creek  at  Ames.  In  individuals 
2i^(j  inches  long  the  intestine  was  9  inches  in  total  length. 

15.  Pimephales  promelas  Ratinesque.     Blue  River,  Crete,  Nebr.;   Platte  River,   Fremont,   Nebr.; 

Elkhorn  River,  Fremont,  Nebr. ;  Salt  Creek,  Lincoln,  Nebr. ;  Floyd  River,  Sioux  City  and 
Lemars,  Iowa;  College  Creek,  Ames,  Iowa;  and  Storm  Lake,  Iowa.  Abundant  in  all  suitable 
places. 

16.  Pimephales  uotatus  (Rafinesque).    Found  at  Fremont  in  the  Elkhorn,  at  Crete  in  Blue  River,  at 

Sioux  City  and  Lemars  in  the  Floyd,  and  in  College  Creek  at  Ames.    Common  at  Ames  only. 

17.  Cliola  vigilax  Baird  &  Girard.     Seen  in  "live  bait"  box  at  Waterloo,  Iowa.    (E.) 

18.  Notropis  heterodou  (Cope).     Found  among  the  weeds  near  the  shore  of  Storm  Lake  and  in 

College  Creek  at  Ames.  An  examination  of  Prof.  Hay's  type  of  Notropis  germanus,  which 
came  from  Smoky  Hill  River  at  Wallace,  Kans.,  shows  that  it  belongs  to  this  species.  The 
specimen  is  in  very  poor  condition. 

19.  Notropis  cayuga  Meek.     This  minnow  was  found  in  limited  numbers  in  Floyd  River  at  Sioux 

City  and  Leuuirs,  in  Storm  Lake  with  X.  heterodon,  and  in  College  Creek  at  Ames.  At  Ames 
it  is  an  abundant  species. 

20.  Notropis  deliciosus  (Girard).     Abundant  in  Platte  and  Elkhorn  rivers  at  Fremont,  Salt  Creek  at 

Lincoln,  Blue  River  at  Crete,  and  Floyd  River  at  Sioux  City  and  Lemars.  Less  common  at 
Crete  than  elsewhere. 

21.  Notropis  g;ilberti  Jordan  &,  Meek.     A  few  individuals  were  found  in  the  Floyd  River  at  Sioux 

City  and  liCmars 

22.  Notropis  topeka  Gilbert.    Found  in  Salt  Creek  at  Lincoln,  Blue  River  at  Crete,  and  Floyd  River 

at  Sioux  City  and  Lemars.     It  was  found  in  greater  numbers  in  Salt  Creek  than  elsewhere. 

23.  Notropis  hudsonius  (De  Witt  Clinton).    A  few  specimens  were  obtained  from  the  Floyd  River  at 

Sioux  City,  while  in  Spirit  and  the  two  Okoboji  lakes  it  is  by  far  the  most  abundant  minnow. 
At  these  lakes  it  is  the  princip.al  minnow  used  by  local  fisherman  as  live  bait. 

24.  Notropis  lutreusis   Baird   &.  Girard.     Platte   and  Elkhorn  rivers  at  Fremont,   Salt  Creek  at 

Lincoln,  Blue  River  at  Crete,  and  Floyd  River  at  Sioux  City  and  Lemars.  The  eastern  limit 
of  this  widely  distributed  species  seems  to  be  in  Central  low^a,  it  having  been  found  by  nie  in 
the  Des  Moines  River  at  Des  Moines.  Ravenna,  Nebr.,  seems  to  bo  near  the  northwest  limit 
of  its  range,  as  it  was  not  found  in  any  of  the  streams  in  southwestern  South  Dakota.  To 
the  southward  it  is  an  abundant  fish  in  all  suitable  streams,  as  far  at  least  as  the  Rio  de  los 
Conchos,  in  Chihuahua,  Mexico,  where  it  was  obtaint^d  by  Mr.  A.  J.  Woolman. 

25.  Notropis  whipplei  (Girard).     A  few  specimens  from  Storm  Lake.     Noticed  also  in  *Miv<>  bait" 

box  at  Waterloo,  Iowa.     (E.) 

26.  Notropis  megalops  Rafinescpie.     This  species  is  abundant  in  College  Creek,  from  which  the  ml- 

li'ction  contains  12  young  s])ccimens.  These  do  not  dift'er  from  eastern  specimens,  except  that 
the  caudal  peduncle  is  unusually  long.  This  species  is  not  common  in  Floyd  River  at  Lemars 
and  Sioux  City,  and  is  apparently  more  numerous  in  the  Elkhorn  River  at  Fremont,  Nebr. 
No  specimens  were  taken  from  other  localities. 

27.  Notropis  jejunus   Forbes.     This  species  was   found   in    the  Platte   and    Elkhorn    rivers    near 

Fremont,  where  it  appears  to  be  rather  scarcer 

28.  Notropis  dilectus  (Girard).     This  spj'cties  is  also  common  in   the  Elkhorn  River  at  Fremont, 

Nebr.,  and  less  common  in  Floy<l  River  at  Sioux  City,  Iowa. 

29.  Phenacobius  mirabilis  (Girard).     From  Blue  River  at  Crete;  apparently  not  common. 
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30.  Hybopsis  kentuckiensis  (Rannesciiie).     Chub.     A  few  Hpecimeus  from  tho  ElkLorn  at  Fremont. 

31.  Hybopsis  storerianus  (Kirtland).    This  species  was  found  to  be  common  in  tho  Elkhorn  at 

Fremont,  Xehr.,  and  scarcr  in  Fh)yd  Kiver  at  Sionx  City,  Iowa.  No  specimens  were  taken 
from  other  localities. 

32.  Hybopsis  hyostomus  Gilbert.     Found  in  Platte  and  Elkhorn  rivers  at  Fremont,  and  Blue  Kiver 

at  Crete.     Apparently  scarce  in  all  of  tht'se  places. 

33.  Platygobio  gracilis  (Richardson).     Flat-headed  Minnow.     A  few  small  specimens  were  foun<l  in 

Platte  River  at  Fremont. 

34.  Semotilus  atromaculatus  (Mitchill).     Creek  Chub.     Floyd   Rivor  at  Sioux  City,  scarce;   more 

common  in  College  Creek  at  Ames. 

35.  NotemigonuB  chrysoleucus  (Mit<'hill).      Iheam.     Platte  Kiver  near  Fremont,  Floyd  River  at 

Sioux  City,  College  Creek  at  Ames,  an<l  Storm  and  Spirit  lakes,  in  all  of  whi<'h  waters  this 
species  is  common. 

36.  Hiodou  alosoides  (Rafmesque).     Moon-eye.     A  few  taken  in  l^latte  River  at  Fremont  and  Floyd 

River  at  Sioux  City. 

37.  Dorosoraa  cepedianum  (Le  Sueur).     Hickory  Shad.    A  common  species  in  the  Elkhorn  River  in 

suitable  places  at  Fremont,  but  less  so  in  tho  Floytl  River  at  Sioux  City. 

38.  Percopsis  guttatus  Agassiz.     Trout  Perch.    Found  by  us  only  in  Floyd  River  at  Lemars  and  in  East 

Okoboji  Lake,  from  which  latter  phure  four  specimens  were  obtained  November  2,  1892,  from  a 
minnoNv  box  at  one  of  the  summer  hotels.  Mr.  II.  C.  Owen,  proprietor  of  the  Lake  Park 
House  at  Spirit  Lake,  says  that  this  curious  fish  is  abundant  in  the  lakes  in  that  vicinity  and 
that  it  is  used  extensively  for  live  bait.  Professor  Meek,  in  June,  1890,  made  special  investi- 
gation in  P-ast  Okoboji  Lake  for  this  species,  but  was  unable  to  find  it.  The  specimens 
obtaine<l  by  me  vary  in  length  from  3^'  to  5  inches.  In  Mill  Creek,  a  small  tributary  of  the 
Little  Sioux  River,  which  is  the  outlet  of  the  Spirit  Lake  group.  Professor  Meek  found 
VcrcopKis  (juttatus  to  be  tho  most  abundant  species.  In  these  specimens  the  serrations  of  the 
pre(»percle  are  much  more  pronounced  than  in  specimens  from  the  Little  Miami  River,  Ohio, 
with  which  I  have  compared  them.     (Evernianu.) 

39.  Fuudulus    zebriuus    Jordan  &.  Gilbert.     Conunon   in  Storm  an<l  East  Okoboji  lakes.     It  will 

<loubtless  be  found  to  occur  in  all  the  lakes  of  Iowa  and  s(»iithern  Minnesota. 

40.  Zygouectes  sciadicus  (Cope).     Speciuiens  were  obtaine<l  from  the  Platte  and  Elkhorn  rivers  at 

Fremont,  and  2  y(»ung  individuals  from  Floyd  River  at  Lemars.  It  seems  to  be  very  scarce  at 
each  of  these  places.  This  species  aud  /.  macdonuJdi  Meek  very  closely  resemble  each  other, 
although  the  sj)eeimens  so  far  collected  show  constant,  but  slight  difl'erences.  In  %.  sciadicus 
the  teeth  in  the  upper  Jaw  are  in  a  broad  band  with  the  outer  ones  but  little  enlarged,  and 
their  tips  but  slightly  hooked.  Dorsal  rays,  10;  anal,  11.  /.  macdonaldi  has  the  teeth  of  the 
upper  Jaw  in  a  narrow<'r  baml  with  the  outer  oi»es  etmsiderably  enlarged  and  d<'ci<ledly 
hooked.     Dorsal  rays,  11  or  12;  anal.  13. 

41.  Luciuslucius  (Linna'us).     Pike  ;  Xorihcrn  Pickerel.     Foun<l  in  Floyd  River  at  Lemars  and  Sioux 

City,  where  it  wascounnou  ;  in  Storm  Lake,  where  it  is  the  most  abundant  and  most  important 
I'ood  aud  game  lish ;  also  in  East  and  West  C)koboji  and  Spirit  lakes,  in  each  of  which  it  is 
abundant,  being  second  in  importance  only  to  the  wall-eyed  pike  {Stizontedion  vHreum). 

42.  Pomoxis  sparoides  (Lac<''j)ede).     Calico   Huhh.     Specimens    of   the  calico  bass  were  identitied 

at  East  Okoboji  Lake,  in  which  it  is  said  to  be  a  eonnnon  species. 

43.  Ambloplites  rupestris  (Ratinesque  ■.     Coffyle-ei/t .     A  few  specimens  wer<^  obtained  at  Sioux  (Uty 

in  Flovd  River. 

ft 

44.  Lepomis  cyanellus  (Ratines<iue).     (hern  Snnjish.     ('(»innion  in  the  p(»nds  <if  the  \<'braska  State 

fish-hatcherv  at  South  Hen<l;  also  in  Piatt*?!  and  Elkhorn  rivers  at  Fremont.  Flovd  River  at 
Lemars,  and  in  Stoini  Lake. 

45.  Lepomis  humilis  ((.iirard;.     Coninion   at   South  H«*nd,  Nebr.,  in  tin?    ponds  of  tlu»  State  tish- 

hatchery;  also  in  Platte  and   Elkhorn   rivers  at  Fremont,  Salt  (.'n'ck    near  Lincoln,  Floyd 
River  at  Lemars  and  Sioux  ('it v.  Hlne  River  at  Crete,  and  in  Storm  Lake. 
•  46.  Lepomis  pallidus  (Mitchill).     P»luf'  Siniifih.     Found   in  Spirit  Lake,  and  doubtless  oeeurring  in 
the  other  lakes  of  that  group. 
47.  Lepomis  gibbosus  (Linn:eus).     Common  Sunjixh.     Spreinieus  obtained  from  Spirit  Lake,  where 
it  does  not  appear  to  ]>e  at  all  eommon. 
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48.  Micropterus  salmoides   (Lacopi'dtO.     Larf/e-mouthed   Illack  Baas.     Common  in  the  Platte   and 

Elkliorn  rivers  at  Fremont,  less  so  in  Floyd  Kiver  at  Lemars  and  Sionx  City.  It  is  also  fonnd 
in  Spirit  Lake,  where  it  is  i)robably  eonnnon. 

49.  Micropterus  dolomieu  Lacopede.     Smnll-monihed   Black  Bass,     Amoiyr  the  waters  covered  hy 

this  report,  the  small- mouthed  black  bass  was  fonnd  cmly  in  Spirit  Lake. 

50.  Etheostoma  nigrum  Rartnesque.     Elkhorn  River  at  Fremont,   scarce;  Floyd  River  at  Lemars 

and  Sioux  City,  common;  College  Creek  at  Ames,  and  Storm,  East  Okoboji,  and  Spirit  lakes. 
It  seemed  most  abundant  in  Storm  Lake.  A  specimen  was  fonnd  in  a  minnow  bucket  at 
Spirit  Lake,  where  it  seems  to  be  used  as  live  bait  to  some  extent. 

51.  Etheostoma  caprodes  (Rafines<ine).     Log  Perch.     Several  specimens  seen  in  a  *'live  bait"  box 

at  Waterloo,  Iowa,  where  it  was  called  ''stickleback,"     (E.) 

52.  Etheostoma  aspro  (C<»i)e  &  Jordan).    Black-nided  Darter.     A  few  specimens  fonnd  in  Floyd  River 

at  Sionx  City. 
53.  Etheostoma  evides  (Jordan  &  Copeland).  A  very  brilliantly  colored  male  of  this  beautiful 
darter  was  noticed  amrjng  the  minnows  in  the  live  box  of  a  fisherman  at  Waterloo,  Iowa,  July 
18,  1893.  The  nose,  lower  jaw,  opercles,  and  cheeks,  were  of  a  rich  orange  in  color;  rest  of 
head  orange  but  not  so  rich ;  eight  broad,  vertical,  greenish  bars  on  side ;  spinous  dorsal  plain. 
Several  local  fishermen  to  whom  this  fish  was  shown  called  it  a  "stickleback,"  and  I  learned 
that  this  is  the  name  which  they  apply  to  all  the  darters  found  there.     (Evermann.) 

54.  Etheostoma  ccBruIeum  Storer.     Bainhow  darter.     Found  only  in  Storm  Lake,  where  it  is  not 
commcm. 

-55.  Etheostoma  iowae  Jordan  &  Meek.  This  interesting  little  darter,  originally  described  from 
Iowa,  was  found  in  limited  numbt^rs  in  the  Platte  and  Elkhorn,  near  Fremont.  In  the  Stat« 
fish  commission  ponds  at  South  Bend,  Nebr.,  it  was  found  to  be  very  abundant,  the  collection 
containing  42  small  specimens  from  that  place.  It  was  found  in  Floyd  River,  both  at  Lemars 
and  Sioux  City,  but  did  not  appear  to  be  common.  We  also  found  it  in  College  Creek  at 
Ames  and  in  Storm  and  Spirit  lakes,  11  specimens  from  Ames  being  in  the  collection.  An 
examination  of  specimens  from  these  different  localities  shows  considerable  variation  in  the 
dorsal-fiu  formula.  In  2.5  specimens  from  South  Bend  the  dorsal-fin  formula  was  as  follows: 
ix-10  in  9,  x-11  in  5,  x-10  in  4,  ix-11  in  4,  ix-9  in  2,  and  xi-10  in  1.  Two  of  the  specimens 
from  Fremcmt  give  x-11,  and  one  each  viii-10,  ix-10,  and  x-10.  The  one  specimen  we  have 
from  Lemars  has  the  dorsal  viii-10.  The  four  specimens  from  Storm  Lake  give  vii-10,  viii-9, 
viii-11,  and  IX-10,  respectively.  Of  the  11  specimens  from  Ames  four  give  ix-11,  four  ix-10, 
and  one  each  x-10,  x-11,  and  vii-9.  Of  these  46  si)ecimens,  1.")  count  ix-10,  while  the  variation 
in  22  others  is  from  ix  or  x-10  or  11. 

56.  Perca  flavescens  (Mitchill),     Ring  Perch.     A])undant  in  Storm,  East  Okob«).ji,  and  Spirit  lakes. 

At  the  mouth  of  a  small  inlet  near  the  northeast  corner  of  Spirit  Lake,  about  the  last  of  .June, 
1890,  young  yellow  perch  were  so  abundant  that  they  could  be  scooped  up  by  the  handful. 

57.  Stizostedion  vitreum  (Mitchill).      Wall-eyed  Pike.    This  is  by  far  the  most  im])ortant  and  valuable 

fish  of  Spirit  and  West  Okoboji  lakes,  where  it  is  known  as  "jiikc.*' 

58.  Stizostedion  canadense  (C.    II.   Smith).     Sand  Pike;    (irai/  Pike.     Found   in   Platte    River  at 

Fremont,  Floyd  at  Lemars  and  Sioux  City,  and  in  S])irit  Lake. 

59.  Roccus  chrysops  (Rafincscine).     White  Bass.     One  specimen  from  Storm  Lake.     Local  fishermen 

report  that  it  is  taken  but  rarely. 
^0.  Aplodinotus  gruunieus  (Rafinesque).     Freshwater  Drum.     Common  in  the  Elkh<»rn   Hiv«r  near 
Fremont. 
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Hy  DAVID  S.  jORDAxV  AND  CHARLES  H.  (ilLBKRT. 


Clear  Lake  is  a  depression  in  volcanic  rocks  in  Lake  County,  Cal.  It  is  irregular 
in  form,  about  30  miles  in  length  by  5  to  10  in  breadth,  and  surrounded  by  mountains 
of  eruptive  rocks  belonging  to  the  Coast  liange.  Its  waters  are  generally  very  clear, 
with  bottom  of  volcanic  gravel  and  ash.  They  are  derived  from  mountain  streams 
and  springs.  The  outlet  of  the  lake.  Cache  Creek,  flows  through  a  wild  ravine. 
Grizzly  Canyon,  through  the  mountains  to  the  southeast,  into  tbe  Sacramento  Valley. 
Here  the  waters  sink  or  are  lost  in  the  tules  (Juncus)^  very  rarely  reaching  the 
Sacramento  River,  except  by  underground  soakage  or  through  tracts  of  tules  without 
distinct  channels. 

In  a  recent  visit  to  Clear  Lake,  specimens  of  various  species  of  fishes  were 
obtained,  and  additional  specimens  and  information  have  been  derived  from  Mr.  San- 
ford  Parrish,  of  Lakeport,  a  gentleman  interested  in  the  natural  history  of  the  region. 
The  fauna  is  identical  with  that  of  the  Sacramento  River,  except  that  the  salmon  ot 
the  Sacramento  can  not  enter  Cache  Creek. 

1.  £3nt08pheiiU8  tridentatus  (<tainlner).     Lamprey.     Occusioually  takeu,  acconling  to  Mr.  I'arrish; 

not  Beeu  by  us. 

2.  Catostomus  occideutalis  Ay  res.     Sucker,     Common.     Accordiug  to  Mr.  Parrish,  another  species 

of  CatoatomuH,  known  as  **  mullet,''  exists  in  the  lake,  with  larger  head  and  stouter  body  thau 
the  common  sucker. 

3.  Lavinia  exilicauda  Baird  &  (iiranl.     Hitch;  Chy;  SilrersidvH  (youn^).     Very  comniou,  reaching  a 

length  of  14  inches.     Young  silvery,  with  a  black  caudal  spot. 

4.  Orthodon  microlepidotus  (Ayres).     lihwkfiHh.     The  coniinouest  fish  in  the  lake,  largely  used  as 

food.     Coloration  very  dark.     Heaches  a  length  of  about  15  inches. 

5.  Leuciscus  crassicauda  (Haird  cV  (iiranl),     i'hnb.     Generally  common,  according  to  Mr.  Parrish; 

not  seen  by  us.  Takes  the  hook. 
€.  Ptychooheilus  oregouensis  (Richardson;.  Chappaul  or  Shappaw.  Very  common,  reaching  a 
weight  of  15  to  20  pounds.  It  runs  up  the  streams  in  the  spring.  AVe  saw  specimens  8j»eared 
by  lishernu^n  in  Kelsey  Creek.  This  species  takes  the  hook  and  is  often  taken  on  a  trolling 
spoon.  The  sj)ecimcns  seen  w(?re  unusually  robust  in  form.  Scales  in  lat«?ral  line,  (j\)  in  one 
specimen,  SO  in  another. 

7.  Ptychooheilus  harfordi  .Jordan  &   (Gilbert.     Not  seen  by  us.     Occasionally  taken,  according  to 

Mr.  Parrish.  *'Much  smaller  and  darker  than  /'.  ore(joneuHiH,  with  smaller  scales  and  does 
not  take  the  trolling  spoon." 

8.  Pogonichthys  macrolepidotus   (Ayres;.      SplHtaH;    ^' Fretth-water  Smelt ."       Common,  the  young 

(called  /'.  argyreiotiuif  by  Haird  A:  Girard;  cs])ecially  abundant. 

9.  Salmo  mykiss  irideus  Ayrcs.     California  lirook  Trout.     Conimon  in  the  lake  and  in  most  of  its 

tributaries;  the  ordinary  form  of  trout  characteristic  of  the  Coast  Kange,  varying  much  in 
size  and  color  in  accordanrc  with  the  food  supjdy  and  the  character  of  the  water.  Specimens 
weighing  V2  ]»ounds  have  been  taken  in  Clear  Lake.  Mr.  Parrish  thinks  that  the  young  fry 
remain  tw(»  to  three  years  in  the  streams  before  going  down  to  the  lake.  In  Kelsey  Creek,  a 
tributary  il(»wing  in  on  the  west  side  of  the  lake,  are  falls  some  20  iWi  in  height.  Above 
these  falls  no  trout  were  found  until  after  they  had  been  i»lanted  there. 
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10.  Gasterosteus  microcephalus  Giranl.     Stickleback.     Said  to  be  common;  not  seen  by  ns. 

11.  Archoplites  interruptus  (Girard).     Perch.     Formerly  very  common,  but  now  becoming  scarcer  as 

its  spawning-gronnds  are  devastated  by  the  carp.  An  excellent  food-fish,  vigorous  and  gamy, 
reaching  a  weight  of  4^^  i>ounds.  The  destruction  of  this  valuable  fish  is  one  of  the  most 
unfortunate  results  of  the  ill-advised  introduction  of  the  carp  into  California  waters. 

12.  Cottus  gulosus  (Girard).     Occasionally  taken;  several  specimens  seen.     The  form  described  by 

Dr.  Eigenmann  under  the  name  of  Vranidea  semiscabra  centroplenra,  from  Allen  Springs,  a 
tributary  of  Cache  Creek,  is  apparently  not  distinct  from  Cottus  gulosus. 

13.  Hysterocarpus  traski  Gibbons.      Viviparous  Perch.     Common,  reaching  a  length  of  8  inches.     It 

brings  forth  its  young  in  May  and  June.  The  dev^elopment  of  this  singular  fish  could  be 
studied  here,  and  may  yield  interesting  results. 

Besides  these  native  fishes,  the  following  have  been  introduced  from  the  streams 
of  the  Eastern  States: 

14.  Cyprinus  carpio  LinnaMis.      The  Carp.     Everywhere  ver5^  common,  burrowing  into  the  mud  among 

the  tules  or  in  shallow  waters,  thus  keeping  the  shoal  waters  roilj^  all  the  time.  Thi* 
species  is  regarded  as  worthless  as  food.  It  destroys  the  eggs  of  the  Sacramento  perch,  and 
also  devours  tlie  ValJisneria,  or  water  celery,  on  which  the  canvasback  and  other  ducks  feed. 
In  California  this  species  is  a  nuisance,  without  redeeming  qualities. 

15.  Ameiurus  nebulosus  Le  Sueur.     The  Catfinh.     Extremely  abundant  and  destructive  to  the  spawn 

of  other  species.  It  is,  however,  a  fair  food-fish  and  much  less  objectionable  than  the  carp. 
It  is  the  best  fish  in  the  lake  except  the  Sacramento  perch  and  the  tfout. 

16.  Ameiurus  catus  (Linnjeus).     The  Fork-tailed  Catfish.     Occasionally  taken  with  the  preceding. 

17.  Micropterus  dolomieu  Lac^p^de.     Black  Bass.     Introduced  lately;  a  very  few  specimens  taken. 


14.-N0TES  ON  THE  FRESH-WATER  SPECIES  OF  SAN  LUIS  OBISPO  COUNTY, 

CALIFORNIA. 


By  DAVID  STARR  JORDAN. 

The  county  of  San  Luis  Obispo  lies  aloug  the  coast  of  California,  midway  between 
Monterey  and  Santa  Barbara.  It  is  composed  of  two  or  three  isolated  valleys  opening 
out  to  the  sea,  and  surrounded  on  all  sides  by  high  and  barren  mountains.  These 
mountains  have  served  as  a  barrier,  shutting  oft'  all  access  of  fishes  to  the  streams  of 
the  region  from  the  larger  basins  of  the  north  and  east.  The  valleys  of  San  Luis 
Obispo  are  traversed  by  clear,  swift,  cold  streams  rising  in  mountain  si^rings.  In  these 
streams  very  few  species  of  fishes  are  found,  and  these  few,  except  in  one  case  (Agosia 
nnbila),  are  species  which  have  come  into  the  fresh  waters  by  way  of  the  sea.  None  of 
the  characteristic  types  of  the  San  Joaquin  and  Sacramento  valleys  are  found  in  San 
Luis  Obispo  County.  This  is  evidently  not  due  to  any  character  of  the  waters,  but 
simply  to  the  fact  that  these  fishes  can  not  reach  San  Luis  Obispo  except  by  descent 
to  the  sea.  The  extreme  paucity  of  species  of  fishes  becomes  a  fact  of  some  interest  in 
connection  with  geographic  distribution.  In  the  investigations  of  these  streams  I 
received  the  efficient  assistance  of  Mr.  J.  F.  West,  of  Paso  Robles. 

The  streams  examined  were  San  Luis  Creek,  Corral  de  Piedra  Creek,  and  Arroyo 
Grande. 

San  Luis  Creek  is  a  clear,  cold,  swift  stream  which  drains  the  valley  of  San  Luis 
Obispo.  It  was  examined  near  Avila,  where  it  is  deep  and  tortuous,  with  high  banks 
covered  with  tangled  vegetation.     Here  the  following  species  were  seen: 

1.  Agosia  nubila  (Girard).     lu  8prin«^s  among  watercresses,  rather  common.     A  very  widely  diHtrib- 

uted  species,  found  in  all  springs  of  the  Coast  liange,  northward.    The  California  specimens 
may  represent  a  distinct  subspecies,  but  the  characters  need  further  comparison. 

2.  Coitus  gulosus  (Girard).     Abundant  and  large. 

3.  Eucyclogobius  new^berrii  (Girard).     Common  in  the  bottom  of  the  stream,  in  quiet  places. 

4.  Oasterosteus  microcephaluB  Girard.     Everywhere  common,  especially  in  pools  away  from  the 

current  and  among  weeds. 

Corral  de  Piedra  Creek  is  a  clear,  cold  brook  with  muddy  bottom,  full  of  chara, 
watercress,  and  other  jdants,  and  reduced  in  summer  to  a  succession  of  pools.  It 
flows  into  a  larger  stream,  Pisino  Creek,  which  in  turn  runs  into  Arroyo  Grande  near 
its  mouth  on  Pisnio  Beach.  Here  was  found  but  one  species,  the  stickleback,  Oaster- 
osteus vncrocephalus  Girard,  which  was  very  common. 

Arroyo  Grande  is  a  large  stream,  clear,  cold,  and  rather  shallow.  It  runs  swiftly 
over  a  gravelly  bottom.     About  the  village  of  Arroyo  Grande  no  tislies  were  seen. 
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Lower  down  in  tributary  pools  and  miry  places  were  sticklebacks  in  abnndauce.  Near 
its  month  one  scnli)in  was  seen. 

In  this  stream  and  in  the  others  tront  are  occasionally  taken  and  sometimes  salmon 
enter  them  from  the  sea.  Lopez  Creek,  a  monntain  tributary  of  Arroyo  Grande,  is  the 
best  known  trout  stream  in  San  Luis  Obispo  County.  It  is  said  by  anglers  that  the 
brook  trout  exist  in  tlie  mountains  and  the  salmon  trout  come  up  from  the  sea  and 
''promiscuously  mix  with  it.''  This  seems  another  way  of  saying  that  the  brook  trout 
{iriileiis)  and  the  salmon  trout  {(jairdneri)  are  but  forms  or  states  of  the  same  Ush. 
The  individuals  which  run  to  the  sea  grow  hirger  and  are  more  silvery  in  color  than 
those  which  remain  in  the  brooks. 

"The  following  is  a  list  of  the  fishes  of  the  streams  of  San  Luis  Obispo  County  so 
far  as  recorded : 

1.  Agosia  nubila  (Girard). 

2.  Salmo  mykiss  gairdneri  (Richurdsun). 

3.  Salmo  xnykisa  irideus  (Ay res). 

4.  Oncorhynchus  tschawytscha  (Walbaum). 

5.  Gasterosteus  microcephalus  Girard. 

6.  Cottus  gulosus  (Girard). 

7.  Eucyclogobius  ne^^berrii  (Girard). 

In  no  other  stream  of  the  United  States  in  which  an  eiiual  amount  of  water  flows 
has  so  short  a  list  been  recorded. 


15.-0N  THE  APPLIANCES  FOR  COLLECTING  PELAGIC  ORGANISMS,  WITH 

SPECIAL  REFERENCE  TO  THOSE  EMPLOYED  BY  THE 

UNITED  STATES  FISH  COMMISSION. 


By  COMMANDKR  Z.  L.  TANNER,  U.  S.  NAVY. 


THE  SURFACE  TOW  NET. 

The  tow  net  for  collecting  minute  animal  and  plant  forms  from  the  surface  of  the 
sea  was  among  the  first  devices  of  the  naturalist,  and  the  same  apparatus  has  been 
used  at  intermediate  depths.  The  range  was  formerly  confined  within  narrow  limits, 
generally  not  exceeding  a  few  fathoms,  and  even  then  it  was  not  altogether  satisfac- 
tory, as  specimens  would  naturally  find  their  way  into  the  net  while  it  was  being 
hauled  to  the  surface,  the  exact  depth  of  their  habitat  remaining  a  mystery. 

The  rings  of  surface  nets  in  common  use  by  the  Fish  Commission  are  of  one- 
fourth  inch  brass  or  iron  wire,  from  12  to  18  inches  in  diameter;  the  nets  are  generally 
of  silk  gauze,  although  they  may  be  made  of  cheese  cloth  or  other  suitable  material. 
The  usual  practice  is  to  tow  them  with  a  small  line  either  astern  or  over  the  side  while 
the  vessel  moves  slowly  through  the  water.  Another  method  has  been  practiced  suc- 
cessfully on  board  the  Albatross  for  ten  years,  which,  in  combination  with  a  jsubmarine 
electric  light,  has  added  many  new  species  to  our  collections. 

A  ring,  slightly  heavier  than  ordinarily  used  with  a  surface  net,  has  a  shank  which 
is  inserted  into  a  staft',  usuaily  a  bamboo  pole  of  sufficient  length.  The  net  is  of  silk 
bolting  cloth.  This  device  may  be  used  at  any  time  when  the  vessel  is  lying  without 
headway,  or  moving  very  slowly  through  the  water.  Its  greatest  achiev^ements  have 
been  in  connection  with  the  electric  light.  At  night,  preferably  from  one  to  three 
hours  after  dark,  the  vessel  lying  broadside  to  the  wind  and  without  headway,  an 
ordinary  Edison  50-candle  incandescent  lamp,  attached  to  a  properly  insulated  cable, 
is  lowered  from  the  lee  gangway,  6  feet  or  more  from  the  ship's  side,  just  sufficiently 
to  keep  it  submerged  with  the  ordinary  motions  of  the  vessel.  Slow-moving  forms^ 
which  are  floating  on  the  surface,  collect  in  large  nuuibers  at  the  water  line  as  the 
vessel  sags  slowly  to  leeward,  and  more  active  species  gather  to  feed  upon  them ;  as 
soon  as  the  light  is  lowered,  the  latter  gather  around  it,  as  moths  about  a  candle, 
sometimes  in  great  swarms,  and  it  is  then  that  the  net  reaps  its  richest  harvests. 

Surface  collecting  has  always  been  a  marked  feature  in  the  work  of  the  Albatross, 
and  improved  methods  were  sought  from  the  first.  The  opportunities  for  this  line  of 
investigation,  without  interfering  with  other  work,  were  unprecedented,  as  the  net 
above  described  could  be  used  whenever  the  vessel  was  hove-to  for  sounding,  etc.,  and 
the  tow  net  was  available  from  the  time  the  trawl  was  put  over  the  rail  until  it  was  on 
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board  a^ain,  from  half  an  hour  to  six  or  eight  hours  later.  Observing  this,  it  soon 
occurred  to  us  that  something  might  be  done  to  develop  this  field  of  inquiry,  and 
various  devices  were  tried  from  time  to  time  with  greater  or  less  success  until,  on  the 
8th  of  May  1885,  the  present  form  of  surface  tow  net,  devised  by  the  writer,  was  first 
used  and  became  a  part  of  the  regular  scientific  outfit. 

IMPROVED   SURFACE   TOW   NET. 

The  ring  is  of  g-inch  galvanized  iron,  4  feet  1^  inches  in  diameter;  the  net  has  a 
J-inch  mesh,  thread  24-6  stow,  barked,  10  feet  in  length,  same  size  throughout,  and 
has  a  pocket  of  the  same  material  5  feet  in  length,  which  is  formed  by  turning  in  a 
portion  of  the  upper  end  of  the  net,  thus  doubling  the  material  for  5  feet  from  the  ring. 
A  small  cord  is  passed  around  the  net  between  the  parts,  and  is  included  in  the  turns 
of  the  lashing  which  secures  the  net  to  the  ring.  There  is  a  drawstring  in  the  lower 
end  of  the  pocket. 

A  mosquito-net  lining  is  secured  on  the  lower  inside  portion  of  the  net,  and  hangs 
a  foot  below  it.  in  order  that  it  may  have  sufticient  slack  to  insure  the  outer  net  taking 
the  strain  of  towing.  An  ordinary  surface  net  with  12  inch  hoop  and  a  silk-gauze 
bag,  20  inches  in  length,  is  suspended  in  the  mouth  of  the  larger  net  by  four  bridles  of 
small  stuft*  secured  to  the  ring;  it  is  intended  to  collect  minute  forms  that  might  pass 
through  the  coarser  material  of  the  large  net.  A  2^-inch  bridle  with  four  legs  is 
secured  at  equal  distance  around  the  ring,  and  a  3-incli  rope  hitched  through  the  bight 
is  used  for  towing. 

To  prepare  the  api)aratus  for  collecting;  First,  lash  the  lower  end  of  tlie  lining, 
place  it  inside  of  the  net  and  lash  the  latter;  rig  out  the  swinging-boom,  reeve  the  tiow 
rope  through  a  block  near  its  outer  end,  and  bring  the  hauling  part  inboard;  hitch 
one  end  of  a  small  guy  rope  to  the  bridle,  making  the  other  end  fast  to  the  rail.  Man 
the  tow  rope,  attend  the  guy,  lift  the  net  carefully  over  the  rail,  keeping  the  ring  in 
hand,  reduce  the  speed  of  the  vessel  to  about  2  knots,  lower  the  net  carefully  into  the 
water  by  the  guy,  and  haul  in  the  tow  line  until  the  ring  doats  at  the  desired  depth. 

The  net  is  taken  in  by  hauling  on  the  guy  and  slacking  the  tow  line  as  the  ring 
leaves  the  water.  It  is  common  practice  on  board  the  Albatross  to  use  two  of  these 
nets  at  the  same  time,  one  at  each  boom,  whenever  the  vessel  Is  engaged  solely  in 
surface  collecting. 

TOW  NETS  FOR  INTERMEDIATE  DEPTHS. 

The  possibilities  of  a  tow  net  of  large  size,  drawn  lapidly  through  the  water  for 
the  purpose  of  taking  fish  at  various  de[)ths,  were  discussed  with  Prof.  Baird  in  1882, 
and,  to  test  the  matter,  a  net  was  made  under  the  direction  of  the  writer,  and  used 
for  the  first  time  on  ]\lay  8,  188;3. 

The  ring  was  made  of  1-inch  nmnd  iron,  and  was  10  feet  in  diameter;  the  net, 
2-inch  mesh  and  20  feet  in  length;  the  bridle  had  four  legs,  which  were  seized  ateciual 
distances  around  the  ring,  and  the  steel-wire  dredge  rop(»  was  used  as  a  tow  line. 

This  apparatus  was  towed  at  various  depths,  from  surface  to  bottom,  at  speeds 
ranging  from  2  to  7  knots  ])er  hour,  but  it  failed  utterly  in  so  far  as  th(»  capture  of 
pelagic  forms  was  concerned;  any  fish  which  had  sufiicient  celerity  of  movement  to 
escape  a  beam  trawl  would  avoid  this  net.     The  trouble  seemed  to  arise  from  its 
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To  use  the  apparatus,  prepare  it  as  in  fig.  1,  plate  11,  lower  it  vertically  to  the  proper 
point,  and  tow  it  slowly  through  the  water,  veering  and  heaving  in  on  the  tow  line  in 
order  to  maintain  the  desired  depth,  which  can  be  determined  within  a  few  fathoms 
by  the  dredging  quadrant,  an  instrument  in  constant  use  on  board  the  Albatross. 

To  recover  it,  stop  and  back  until  the  tow  rope  is  vertical,  heaving  in  sufficient 
line  during  the  operation  to  keep  the  net  at  the  proper  depth;  then  send  the  messenger 
down  to  act  on  the  friction  clamp,  release  the  tripping  lines,  and  close  the  lower  part 
of  the  net  as  shown  in  fig.  6. 

The  net  may  be  run  up  to  the  surface  at  any  desired  speed,  the  upper  portion 
taking  in  anything  it  encounters  en  route,  while  the  lower  part  remains  closed  against 
even  the  most  minute  forms. 

The  messenger  is  in  two  parts,  which,  having  been  placed  around  the  tow  rope, 
are  seized  together  with  marline.  It  sinks  at  the  rate  of  about  650  feet  per  minute, 
and  the  impact  can  usually  be  distinctly  felt  by  taking  hold  of  the  tow  line. 

This  apparatus  was  u.^ed  successfully  to  a  depth  of  1,700  fathoms,  yet  I  looked 
upon  it  as  a  makeshift;  the  heavy  sinker  on  the  lower  bridle  caused  the  net  to  tow  at 
a  considerable  angle,  thus  diminishing  the  useful  area  of  the  ring.  An  improved  form 
of  intermediate  tow  net  was  subsequently  devised  by  the  writer,  in  which  fully  three 
fourths  of  the  area  of  the  ring  does  useful  work.  The  apparatus  is  simplified,  and  its 
action  more  direct  and  certain. 

THE   TANNER  INTERMEDIATE   TOW   NET,   IMPROVED    PATTERN. 

This  apparatus  is  composed  of  a  brass  frame  carrying  a  net  so  arranged  with 
drawstring,  movable  weights,  messenger,  friction  clamp,  and  tripping  lines,  that  the 
lower  part  can  be  closed  at  will.  Its  construction  may  be  readily  understood  by 
reference  to  plate  12  and  the  following  explanations: 

A.  A.        Ring:  brass  pipe.  \  K.  Messenger:  cast  iron. 

B.  B.       Arms :  brass  pipe. 
C.  C.  C.  C.  Legs:  brass  pipe. 

D.  Apron:  sheet  brass.  I         First  lining:  mosquito  net  (for  whole  net). 

E.  E.  E.  E.  Apron  bolts:  brass.  Second  lining:  silk  gauze  (for  lower  half). 

Tees,  for  arms  and  legs :  brass.  Guide-rings:  brass. 

F.  F.  F.  F.  Blocks,  for  drawstring:  brass.  N.  Drawstring:  braided  cord. 
0.  G.        Weights  for  drawstring:  lead.  O.  Lashing:  cod  line,  cotton. 

H.  Sinker:  cast  iron;  wrought  links.  M.  Tripping-lines:  codline,  cotton  or  flax 

I.  Friction   clamp:    frame,   brass;   tum- 

bler, steel. 

General  description, — The  ring  is  2  feet  5  inches  inside  diameter,  composed  of 
brass  pipe  li\  inch  outside  diameter,  bent  in  a  circular  form,  the  ends  joined  by  a 
union.  On  the  ring  are  four  tees,  two  on  each  side,  spaced  6  inches  apart,  and  secured 
in  place.  The  half  of  the  ring  opposite  the  union  is  filled  with  lead,  which  gives  it  a 
preponderance  of  about  10  pounds. 

The  arms  are  of  brass  pipe  of  the  same  diameter  as  the  ring;  the  lower  ends  are 
screwed  into  tees  which  move  freely  on  the  ring  between  those  above  mentioned,  the 
upper  ends  having  a  hinge  joint  held  in  place  by  the  shackle  pin. 

The  legs,  four  in  number,  are  also  of  brass  pipe,  f  |  of  an  inch  outside  diameter 
and  5  feet  5^  inches  total  length,  with  net  length  (from  lower  side  of  ring  to  apron)  5 


L.  Wrench:  steel. 
Net:  ^-inch  mesh. 
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feet.     The  lap  of  legs  over  ihe  apron  is  4i  inches,  and  the  upper  ends  screw  1  inch 
into  their  respective  tees. 

The  apron  is  of  sheet  brass  J  inch  thick,  LS  inches  in  length;  straigbt  on  the 
upper  edge,  the  lower  ])art  semi(!ircular  with  a  radius  of  10  inches.  It  is  secure<l  to 
the  flattened  extremities  of  the  legs  by  two  screw  bolts  in  each  end,  ^^  inch  in  diame- 
ter and  2^  inches  in  length.  An  oblong  hole  in  the  central  upi)er  part  of  the  apron 
is  for  the  purpose  of  securing  the  tail  of  the  net,  in  order  to  i)revent  its  floating  up  or 
becoming  entangled  while  being  lowered. 

The  functions  of  the  ai)ron  are  threefold :  first,  to  afford  rigid  and  secure  fastenings 
for  the  lower  ends  of  the  legs;  second,  by  its  form  to  aid  in  guiding  the  net  down 
vertically  when  lowering  it  to  the  prescribed  de])th ;  an<l  finally,  to  give  the  apparatus 
a  tendency  to  take  a  horizontal  position  when  t^>wing,  thus  increasing  the  area  ot 
collecting  surface  within  the  ring.  The  weights  are  all  at  or  near  the  ring  while  the 
net  is  being  lowered  and  towed,  and  there  is  a  preiKindcrance  of  40  pounds  on  cme  side 
of  it,  so  placed  as  to  cause  the  apron  t^>  ex])ose  its  fiat  surface  to  the  water  and  greatly 
increase  the  tendency  of  the  light  rear  end  to  seek  the  level  of  the  more  ponderous 
weighted  ring  whenever  it  is  moving  forward. 

Blocks,  four  in  number,  for  operating  the  drawstring,  are  of  brass,  1\  inches  in 
length.  Two  of  them  an*  secured  to  a  pair  of  legs  by  through  bolts,  riveted  2  feet  4 
inches  alxive  the  apron;  the  others  are  seized  with  wire  to  the  tees  holding  the  ui)per 
ends  of  the  other  pair  of  legs  upon  which  the  movable  weights  traverse. 

The  movable  weights  of  lead,  two  in  nund)er  and  weighing  30  pounds  each,  are 
provided  to  i)ut  the  required  tension  on  the  drawstring  w'len  it  is  desired  to  close  the 
net.  They  are  egg-shaped,  3  inches  in  diameter  by  Ih  inches  long,  and  have  an  inch 
hole  through  the  center;  J-inch  holes  in  lugs  at  their  upper  extremities  furnish  a 
convenient  metluxl  of  attaching  the  drawstring  and  tripping  lines. 

The  sinker  is  of  cast  iron,  130  i>ounds  weight,  oblong  in  form,  with  projecting  links 
of  wrought  iron  at  each  end,  through  which  shackles  for  attaching  tow  net  and  dredge 
roi>e  pass.  The  sinker  is  useil  to  facilitate  lowering  the  net,  and  to  prevent  kinking 
the  steel  dredge  roi»e  or  tow  Hue. 

The  friction  clamp  is  composed  of  brass  and  steel,  the  barrel  of  the  former  metal, 
the  eccentric  tumbler,  sliding  chocks,  striking  face,  and  adjnsting  screw  of  the  latter. 
A  small  steel  wrench  is  provide<l  to  work  the  adjusting  screw. 

The  messenger  is  of  cast  iron,  0  pounds  in  weight,  made  in  halves,  with  two 
scoies  on  the  external  surface  for  convenience  in  jiassing  lashings.  To  use  it.  pass 
the  halves  over  the  r<»pe  and  take  a  few  turns  of  a  lashing.  The  hole  in  the  messenger 
is  surticiently  large  t<»  allow  it  to  j»ass  freely  over  splices  in  the  dredge  ro[>e. 

The  net  is  half  inch  mesh:  thread  24-C  stow,  barked;  it  is  seized  to  the  ring  with 
seine  twine,  and  hangs  5  fi^i^t  *}  inches  in  length,  the  same  size  throughout.  It  is 
lined  with  mos.piito  netting  the  whole  length,  and  there  is  an  inner  lining  rif  silk  gauze 
extending  up  3  feet  0  inches  from  the  lower  end.  The  outer  net  is  intend<Hl  to  take 
tht'  strain  in  towing,  the  lininirs  pressing  against  it  on  all  sides,  and  acting  simply  as 
lollt'ctors.  The  lower  end  of  the  net  is  clo>ed  by  a  cod-line  lashing,  which  includes 
the  outer  net  and  mosquito-net  lining,  the  silk  gauze  or  inner  lining  Ijeing  secure<l 
se]KirateIy  and  placed  inside  of  the  others  as  an  additional  protection  against  wear 
and  tear.  After  the  outer  net  is  securely  lashed,  the  ends  of  the  same  lashing  are 
taken  through  the  hole  in  the  apron  and  knotte<l,  leaving  about  0  inches  slack  to 
allow  for  closing  the  net,  shrinkage,  etc. 
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Guide  rings  for  drawstring,  six  in  number,  of  brass  v\-incb  wire  and  1  inch  diam- 
eter, are  secured  to  tbe  outer  net  at  eqvial  distances  around  its  surface,  2  incbes  below 
tbe  drawstring  blocks.  Tbey  are  so  placed,  in  order  to  give  sufficient  slack  in  the 
upper  portion  of  tbe  net  to  allow  it  to  close  without  bringing  undue  tension  on  the 
web. 

The  drawstring,  13  feet  long,  is  a  braided  cord  J  inch  diameter,  used  to  close  the 
net  after  towing,  and  before  hoisting  it  to  the  surface.  Cod  line  or  any  other  material 
of  the  proper  size  would  answer  the  purpose,  but  the  braided  cord  was  selected  as  less 
liable  to  kink  wiiile  hanging  loosely  during  the  process  of  lowering  and  towing;  it 
presents  a  smooth  surface  to  the  net,  and  reduces  to  a  minimum  the  wear  on  the  web 
caused  by  repeated  opening,  closing,  towing,  and  hoisting. 

Tripping  lines,  two  in  number,  are  of  cod  line,  barked,  0  feet  6  inches  long,  with  a 
7-inch  loop  or  eye  on  the  upper  end.     Any  material  ot  proper  size  may  be  used. 

To  assemble  the  apparatus, — The  ring  being  intact,  with  the  arms  lying  side  by  side 
across  it,  their  lower  ends  attached  to  their  respective  tees,  raise  the  arms  and  shackle 
the  sinker  in  place.  Shackle  the  tow  line,  or  dredge  rope,  to  the  other  end  of  the 
sinker,  and  suspend  the  ring  at  a  convenient  height ;  screw  the  legs  into  their  respec- 
tive sockets,  which  will  be  recognized  by  marks  of  a  center  punch,  thus r  -^-^  -h-t^ 

: : : :  ;  then  place  the  apron  in  position  and  secure  it  by  the  screw  bolts.    The  movable 


weights  should  not  be  removed  from  their  legs,  -r  and   : :  : :  . 

Seize  the  net  to  the  ring,  take  one  turn  of  the  drawstring  around  the  body  of  the 
net  through  the  rings,  middle  it,  and  take  an  overhand  knot  in  it;  then  pass  each  end 
outward  through  a  ring,  reeve  them  through  the  lower  blocks,  then  through  the  upper 
blocks,  and  hitch  to  the  movable  weight  through  the  holes  in  the  lugs  provided  for  the 
purpose. 

Hitch  the  ends  of  the  tripping  lines  through  the  other  holes  in  the  lugs,  pla<je  the 
friction  clamp  on  the  rope,  slip  the  loops  over  the  lip  of  the  tumbler,  and  slide  the 
clamp  up  the  rope  until  the  weights  are  suspended  about  4  inches  below  the  ring;  then 
with  the  wrench  provided  for  the  purpose,  tighten  the  adjusting  screw,  keeping  the 
tumbler  elevated  and  pressed  against  the  rope  until  the  clamp  grips  it  with  sufficient 
force  to  hold  it  in  place.  Having  once  ascertained  the  proper  place  for  the  clamp  by 
measurement  it  can  thereafter  be  secured  at  the  same  joint  without  further  attention 
to  the  tripping  lines,  which  may  be  hooked  in  place  and  the  weights  suspended  as 
desired  by  simply  taking  in  a  trifle  more  or  less  at  the  hitch. 

The  length  of  tripping  lines,  9  feet  6  inches,  was  intended  to  give  sufficient  drift 
for  the  weights  to  close  the  net  even  if  the  tumbler  failed  to  capsize  or  the  loops  to 
unhook  from  it.  A  single  weight  will  securely  close  the  net  if  from  any  cause  the  other 
fails  to  act. 

To  use  the  net. — Having  assembled  the  parts  as  directed,  and  attached  the  tow 
line,  overhaul  the  drawstring  until  the  net  hangs  entirely  free  from  stricture;  then 
swing  the  apparatus  out,  taking  care  that  it  does  not  come  in  contact  with  the  ship's 
side.  Bring  the  vessel  to  a  dead  stop,  and  lower  away  about  25  fathoms  a  minute, 
until  the  required  depth  is  reached;  then  move  slowiy  ahead,  veering  gently  on  the 
tow  rope  until  enough  has  been  paid  out  to  maintain  the  net  at  the  proper  depth. 
This  can  be  done  with  sufficient  accuracy  by  observing  the  angle  of  the  tow  line  from 
the  vertical,  and,  after  making  allowance  for  the  catenary,  using  the  angle  and 
length  of  rope  out  as  the  hypothenuse  of  a  right-angle  triangle,  the  depth  represent- 


APPLIANCES  FOR  COLLECTING  PELAGIC  ORGANISMS.  151 

ing  the  perpendicular.  If  the  triangle  is  complete  and  the  net  towing  from  1  to  IJ 
knots  an  hour,  nothing  more  is  required,  but,  should  it  be  towing  too  high,  more 
rope  or  less  speed  will  be  requisite;  if  below  the  depth,  less  tow  line  or  an  increase 
of  speed  will  soon  bring  it  up. 

The  practice  on  board  the  Albatross  is  to  observe  the  angle  of  rope  constantly, 
using  a  dredging  ([uadrant  designed  for  that  purpose,  thus  regulating  the  speed  and 
resultant  angle,  the  data  for  the  construction  of  the  triangle  being  obtained  from  the 
traverse  tables  in  Bowditch's  Navigation. 

Having  towed  the  net  a  sufficient  length  of  time,  the  engines  are  stopped  and  the 
rope  reeled  in,  backing  slowly,  if  desired,  to  keep  the  net  at  its  proi)er  depth.  When 
the  line  is  vertical  and  the  vessel  at  a  standstill,  send  the  messenger  down  to  reverse 
the  eccentric  tumbler,  release  the  movable  weights  and  close  the  lower  half  of  the  net. 
The  impact  of  the  messenger  on  the  friction  clamp  can  be  felt  by  grasping  the  tow 
rope,  but  this  method  is  not  always  reliable  below  300  fathoms;  a  safe  practice  is  to 
time  the  descent  of  the  messenger  for  greater  depths,  allowing  about  50  seconds  for 
each  100  fathoms. 

Having  closed  the  lower  bag,  steam  slowly  ahead  and  reel  in  at  the  rate  of  25 
fathoms  a  minute  until  the  net  is  on  board.  The  upper  i)ortion  from  the  mouth  to  the 
drawstring  remaining  open,  will  usually  be  found  to  contain  an  assortment  of  speci- 
mens collected  on  the  way  up. 

A  few  turns  of  a  lashing  should  be  taken  around  the  net  immediately  below  the 
drawstring,  as  soon  as  possible  after  the  apparatus  reaches  the  deck  and  whDe  it  is 
hanging  vertically  by  the  tow  rope,  to  avoid  the  possibility  of  opening  communication 
with  upper  and  lower  compartments  oy  the  accidental  slackening  of  the  drawstring. 
This  done,  the  frame  should  be  lowered  gently  on  deck,  the  lashing  removed  from 
the  tail  of  the  net  and  the  parts  turned  back,  leaving  the  inner  or  silk  gauze  lining 
exposed;  remove  its  lashing,  carefully  open  the  bag  over  a  pan  of  prepared  sea  water 
which  has  been  carefully  strained  to  remove  any  surface  forms  it  might  have  con- 
tained, and  finally  rinse  the  net  in  it  to  remove  minute  specimens  adhering  to  its  sides 
or  lodged  in  the  numerous  folds. 

The  contents  of  the  lower  bag  secured,  the  drawstring  is  removed,  the  upper  bag 
turned  inside  out  into  a  tub  of  water,  and  the  specimens  secured  by  thorough  rinsing, 
after  which  the  lashing  is  taken  off  and  the  net  carefully  washed,  usually  by  towing 
a  few  minutes  if  the  vessel  should  be  moving  slowly  through  the  water;  otherwise  by 
washing  and  repeated  rinsings  until  all  trace  of  life  is  destroyed.  The  last  rinsing 
should  be  in  fresh  water,  and  the  frame  should  be  wiped  off  to  prevent  oxidation. 

If  the  apparatus  is  to  be  stowed  away,  remove  the  apron,  unscrew  the  legs,  hang 
the  ring  with  net  attached  in  a  convenient  place  to  dry.  The  tripping  lines  and  the 
drawstring  should  be  hitched  to  arms  or  ring  and  dried.  When  ready  to  store,  reeve 
the  drawstring  in  place,  roll  the  net  up  snugly,  and  stop  it  with  the  ends  of  the 
drawstring;  remove  the  shackle  pin  and  fold  the  arms  across  the  ring,  using  the 
tripping  lines  to  hold  them  in  place  and  to  confine  the  net  as  far  as  j)ossible  within 
the  ring,  thus  making  a  snug  and  convenient  package  to  handle  or  stf)re. 
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Hy  MARSHALL  McDONALD, 
United  States  Commissioner  of  Fish  and  Fisheries. 


U.  S.  Commission  of  Fish  and  Fisheries, 

Washington^  D.  C,  May  31,  1894. 

Hon.  Adlai  E.  Stevenson, 

President  of  the  Senate  : 

Sir:  Incompliance  with  instructions  conveyed  in  the  provisions  of  the  Sundry 
Civil  Bill,  which  became  a  law  August  5,  1892,  I  have  the  honor  to  submit  a  report 
of  investigations  in  the  Columbia  River  Basin. 

The  first  of  the  provisions  above  referred  to  authorized  the  expenditure  from 
the  appropriation  for  inquiry  respecting  food-fishes  of  82,000,  or  so  much  thereof  as 
may  be  necessary,  ''In  examining  the  Clarke's  Fork  of  the  Columbia  Biver,  with  the 
view  to  ascertain  the  obstructions  which  prevent  the  ascent  of  salmon  np  said  river 
to  the  Flathead  Lake  and  adjacent  waters.'' 

The  second  provision  directed  an  investigation  and  report  respecting  the  advisa- 
bility of  establishing  a  fish-hatching  station  at  some  suitable  point  in  the  State  of 
Washington,  and  ai)propriated  for  the  same  "$1,000,  or  as  much  thereof  as  may  be 
necessary." 

It  was  not  known  whether  the  failure  of  the  salmon  to  enter  the  Clarke  Fork  of  the 
Columbia  was  due  to  natural  obstructions  preventing  their  ascent,  or  was  to  be  attiib- 
nted  to  the  extensive  fishing  operations  prosecuted  in  the  Lower  Columbia,  or  i)ossibly 
to  other  causes  to  be  disclosed  by  the  proposed  investigation.  Again,  the  location  of 
the  hatchery  proposed  for  the  State  of  Washington  would  be  necessarily  determined 
by  our  ability  to  secure  an  adcipiate  supply  of  spawning  salmon  within  convenient 
distance  of  tlie  hatchery. 

It  apiK^aring  probable  that  the  methods  of  the  large  fisheries  i)ursued  in  the  Lower 
Cohimbia,  if  permitted  to  continue,  would  etlectually  intercept  the  run  of  salmon  to 
the  headwaters,  and  thus  defeat  the  object  for  which  the  hatchery  is  ju-oposed,  it 
was  thought  proper  and  expedient  to  institute  a  general  investigation  covering  the 
entire  Columbia  l\iver  Basin,  and  if  conditions  were  disclosed  threatening  disaster 
to  these  valuable  and  productive  fisheries,  to  bring  the  matter  to  the  attention  of 
Congi'css  and  the  States  interested  in  their  [>rosperity. 

The  direction  of  the  field  investigation  was  intrusted  to  Prof.  B.  W.  Evermann, 
assistant  in  the  Division  of  Lniuiry  Bespei'ting  Food-Fishes,  whose  report  is  appended 
to  and  constitutes  an  integral  part  of  the  report  of  the  (commissioner  of  Fisheries. 


\<»IE  — Tliis  ]»ap<T  was  iirst  issucil  August  27,  1S94.  as  Scnata  Miscellaneous  Documont  No.  200, 
Fiftv-third  Conjiress.  second  session. 
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A  very  complete  statistical  iuvestigation  into  the  history,  methods,  apparatus, 
present  conditions,  product,  and  annual  value  of  the  salmon  fisheries  of  the  Columbia 
has  also  been  made  by  Mr.  W.  A.  Wilcox,  under  the  direction  of  Dr.  H.  M.  Smith, 
assistant  in  charge  of  the  Division  of  Statistics  and  Methods  of  the  Fisheries,  the 
results  of  which  are  embodied  and  discussed  in  the  report  which  is  herewith  respect- 
fully submitted. 

CONDITIONS    DETERMINING   THE   SALMON   PRODUCTION   OF   A   RIVER   BASIN. 

There  are  fundamental  conditions  determining  the  salmon  production  of  a  river 
basin  and  the  nature  and  extent  of  the  fisheries  which  may  be  maintained  without 
overtaxing  the  productive  capacity  of  the  river.  All  the  species  of  salmon  which  are 
the  object  of  the  fisheries  are  alike  under  the  constraint  of  a  natural  hiw,  which  com- 
pels  them  to  enter  the  fresh  waters  for  the  purpose  of  spawning.  Some  species  ascend 
to  a  relatively  short  distance  above  tide  water.  Others,  like  the  chinook,  push  their 
migrations  to  the  remotest  sources  of  the  rivers  and  tributary  streams,  when  not  pre- 
vented by  natural  or  artificial  obstructions.  Where  the  area  of  distribution  is  con- 
tracted by  the  erection  of  barriers,  dams,  or  other  obstructions  which  the  salmon  can 
not  surmount,  the  production  of  the  river  is  diminished  pro  tantOj  for  the  reason  that 
the  young  salmon  remain  for  some  months  in  the  waters  in  which  they  are  hatched — 
they  must  here  find  their  food — and  consequently  the  extent  of  the  feeding-grounds 
open  to  them  will  be  the  measure  of  nature's  ability  to  repair  the  waste  occasioned  by 
natural  casualties  and  the  fishing  operations.  If  there  be  no  contraction  of  the 
breeding  area  by  artificial  obstructions,  but,  on  the  other  hand,  the  times,  methods, 
and  apparatus  of  the  fisheries  are  such  as  to  intercept  or  in  a  large  measure  prevent 
the  run  of  salmon  into  and  up  the  rivers,  then  a  serious  decline  in  the  fisheries  is 
inevitable. 

It  is  pDSsible  by  fish-cultural  operations  pursued  on  an  adequate  scale,  by  hatching 
and  planting  the  fry  in  the  head  waters  of  the  Columbia  and  its  tributary  streams, 
to  realize  the  full  productive  capacity  of  the  river,  so  long  as  eggs  can  be  obtained  in 
sufficient  numbers  to  furnish  a  basis  for  the  extensive  operations  required.  This 
would  not  be  possible,  however,  if  the  fishing  operations  in  the  lower  river  practically 
excluded  the  salmon  from  the  streams  to  which  it  would  be  necessary  to  have  recourse 
to  obtain  a  supply  of  eggs.  It  is  evident,  therefore,  that  fish-cultural  oi)erations  can 
not  be  relied  upon  exclusively  or  chiefly  to  maintain  the  salmon  supply  in  the  Colum- 
bia. The  regulation  of  the  times,  methods,  and  ai)paratus  of  the  fisheries  should  be 
such  as  to  assure  the  largest  opportunity  i)racticable  for  reproduction  under  natural 
conditions.  Artificial  propagation  should  be  invoked  as  an  aid  and  not  as  a  substitute 
for  reproduction  under  natural  conditions. 

THE    LIMITS   OF   MKJRATION    OF    SALMON. 

The  limits  of  migration  of  salmon  in  the  Columbia  River  basin,  as  determined  by 
impassable  falls  in  the  larger  tributaries  of  the  Columbia  and  their  alHuents,  is  shown 
in  the  accompanying  chart,  there  being  no  serious  obstructions  existing  in  the  main 
river  within  the  limits  of  the  United  States. 

The  area  of  distribution  is  approximately  9(),()(K)  scjuare  miles.  This  immense  tract 
is  drained  by  innumerable  streams  of  clear  cold  water,  into  which  the  salmon  enter 
for  the  purpose  of  spawning  and  up  which  they  ascend  till  their  progress  is  stopped 
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by  falls  or  otlier  obstructions  which  they  cannot  surmount.  These  waters  furnish  the 
feeding-grounds  of  the  young  salmon  during  their  early  life,  which  is  si)ent  in  the  fresh 
waters.  Their  migration  seaward  does  not  begin  until  they  are  at  least  a  year  old  and 
have  attained  a  length  of  from  8  to  10  inches.  These  streams  are  the  nurseries  of 
the  great  salmon  fisheries  of  the  lower  Columbia.  From  each  goes  out  every  year  a 
colony,  more  or  less  numerous,  to  swell  the  aggregate  of  young  salmon  necessary  to 
repair  the  waste  by  natural  casualty  and  by  capture. 

The  area  of  natural  distribution  has  not  as  yet  been  very  materially  abridged. 
Certain  streams,  such  as  the  Bruneau  and  the  Boise,  have  been  obstructed  by  dams 
near  their  mouths,  but  the  vast  extent  of  waters  still  accessible  to  salmon  and 
affording  suitable  breeding  and  feeding  grounds,  indicates  that  we  must  look  to  other 
causes  to  exi)lain  any  ascertained  deterioration  in  the  salmon  fisheries  of  the  Columbia. 

DECREASE  OF  SALMON  IN  THE  HEAD  WATERS  OF  THE  COLUMBIA  RIVER. 

The  investigations  made  by  Prof.  Evermann  and  the  parties  under  his  direction 
establish  conclusively  the  fact  that  there  has  been  a  very  great  reduction  in  the  num- 
ber of  salmon  frequenting  the  head  waters  of  the  Columbia  liiver  and  its  tributaries. 
This  decrease  is  more  notable  in  the  main  river.  In  the  early  history  of  the  fishery 
salmon  were  found  in  the  head  waters  in  marvelous  abundance.  According  to  the 
information  obtained  by  Prof.  Evermann: 

They  were  abiindaut  in  the  Cohimbia  River  at  Kettle  Fall»  as  late  as  1878.  Since  then  there 
has  been  a  great  decrease.  They  have  been  scarce  since  1882.  Since  1890  there  have  been  scarcely 
any  at  KettJe  FaUs.  The  Meyers  Brothers  say  that  they  have  been  almost  nnable  to  buy  any  salmon 
for  their  own  table  from  the  Indians  for  three  years.  Certain  Indians  with  whom  we  talked  at  Kettle 
Falls  said  salmon  were  once  very  abundant  there,  but  that  very  few  are  seen  now.  Other  persons 
testified  to  the  same  effect.  Essentially  the  same  information  was  obtained  regarding  the  decrease  of 
salmon  in  other  parts  of  the  upper  tributaries  of  the  Columbia,  viz:  at  Spokane,  in  both  the  Big  and 
Little  Spokane  rivers,  and  in  the  Snake  River  and  its  various  tributaries. 

Dr.  O.  r.  Jenkins,  an  assistant  of  Prof.  Evermann,  makes  the  following  report  in 
reference  to  the  Yakima  Kiver,  Washington : 

The  Yakima  is  the  main  stream  of  the  valley.  It  receives  many  tributaries,  the  main  ones  being 
Manistasli  and  Wilson  creeks.  The  river  near  the  city  (Ellensbiirg)  is  1  BO  feet  wide,  by  an  average 
of  10  feet  deep,  and  flows  with  a  velocity  of  1  foot  i>er  second.  Temperature  at  9:15  a.  m.,  August 
24,  189:{,  60-  F. ;  water  clear.  Those  actpiainted  with  the  facts  state  that  formerly,  up  to  about  1885, 
salmon  (»f  three  or  four  kinds,  including  the  (luinnat,  ran  up  the  stream  to  this  valley  and  spawned  in 
the  river  in  great  numbers;  at  present  very  few  make  their  api)earance. 

There  is  no  reason  to  doubt — indeed,  the  fact  is  beyond  (jucstion — that  the  number 
of  salmon  now  reaching  the  head  waters  of  streams  in  the  Columbia  Kiver  basin  is 
insignificant  in  comparison  with  the  number  which  some  years  ago  annually  visited 
and  spawned  in  these  waters.  It  is  further  apparent  that  this  decrease  is  not  to  be 
attributed  either  to  the  contraction  of  the  area  accessible  to  them  or  to  changed  con- 
ditions in  the  waters  which  would  deter  the  salmon  from  entering  them.  We  must 
look  to  the  great  commercial  fisheries  j)rosecuted  in  the  lower  river  for  an  explanation 
of  this  decrease,  which  portends  inevitable  disaster  to  these  fisheries  if  the  conditions 
which  have  brought  it  about  are  permitted  to  continue. 

The  relations  of  the  decreased  number  of  salmon  in  the  head  waters  to  the  devel- 
opment of  the  commercial  fisheries  is  brought  out  in  a  very  instructive  way  by  an 
analysis  of  the  following  table: 
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CantiJng  operations  on  the  Columbia  River  liegaii  in  18(i6,  when  4,000  cases  were 
packed  an<I  sold  at  an  avenige  of  $1C  per  case.  As  early  as  1872  the  total  pack 
reached  250,000  cases,  the  price  per  case  .having  declined  to  $9.  Bach  succeeding 
year  operations  were  extended  and  reached  their  culmination  in  1883  and  188i,  when 
upwards  of -600,000  cases  were  packed -each  season.  From  this  time  on  the  catch 
declined,  having  reached  its  lowest  point  in  188!),  the  number  of  case»  packed  that 
season  being  309,885,  or  less  .than  half  the  number  of  cases  packed  in  18S3  and  1884. 

Up  to  I81S.S,  practically  the  entire  pack  -consisted  of  the  king  or  cliinook  salmon, 
and  the  fishing  sea;^n  did  not  extend  beyond  the  first  of  August.  In  188!)  the  packers 
began  canning  bliiebacks  and  steelheada  to  make  np  the  deficiency  in  the  sujiply,  and 
extended  their  opi'rations  to  the  first  of  September. 

DETAILED  STATISTICS  OF  THE  SALMON  INDUSTRY  OF  THE  COLUMBIA  RIVEK,  l»«l>-92. 

The  following  series  of  tables  shows,  in  some  detail,  the  extent  of  the  salmon  fishery 
and  canning  industry  of  the  Columbia  River  during  the  years  1889  to  1892,  inclusive, 
as  determined  by  the  inquiries  conducted  by  this  Commission. 

The  number  of  fishermen  and  shore  employes  connected  with  the  salmon  industry 
in  each  of  the  years  named  is  indicated  in  Table  A: 
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The  number  and  value  of  boats  and  apparatus  and  the  value  of  shore  property 
and  capital  employed  in  the  salmon  fisheries  of  the  Columbia  Kiver  in  1889,1890,1891 
and  1892  is  given  in  Table  B. 

B. — Xumber  and  value  of  boats  and  apparatus^  and  the  value  of  shore  property  ^  and  cash  capital  employedin 

the  salmon  industry  of  the  Columbia  River  in  1SS9,  1890, 1801,  and  1802. 
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247  I  173,400 

2  1,600 

12  '  6.6:o 

861  190, 100 

40  ,  132,852 

50  '  250 

I  507,805 

614. 000 

....  1, 764, 607 


638 
45 

131 

1 

26 

453 
17 
25 


1, 5.36 

74 

378 

3 

38 

1,314 

57 

75 


64.896 

13.660 

103,400 

700 

10,000 

98,130 

49,100 

126 

282,800 

330,000 


962,  700 


196,446 

20.960 

276,800 

2,300 

15,660 

288.230 

181, 952 

376 

790,606 

044,000 


2.  717, 307 


Comparing  1892  with  1889,  we  find  increases  or  decreases  in  the  number  of  the 
dittereiit  sorts  of  apparatus  as  follows : 


.Vpparatus. 


1889. 


Pound  nets 164  | 

Seines 40 

( ;ill  nets 1,  193 

Whe«»ls 40 

Dip  net.H  and  »«iuaw  nets 110 


1882. 


378 

38 

1,314  < 

57 

75 


Increase. '  Decrease. 


214    

2 

i'ii  , ".. 

17 : 

:  35 
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The  following  tables,  C,  D,  E,  and  F,  show  by  apparatus  the  number,  weight,  and 
value  of  each  species  of  salmon  taken  in  the  Columbia  River  in  1889,  1890, 1891,  and 
1892 : 

C. — Table  showing  by   apparatus  the  number,  weighty  and  value  of  each  species   of  salmon   taken  in  the 

Columbia  Hirer  in  1S89. 


Apparatus  and  specieH. 


Ponnd  neU : 
Chinook . . 
Blneback . 
Steel  head. 


Total. 

Trap  nets : 
Chinook. . 
Steelhead 

Total. 

Seines : 

Chinook.. 
Blueback . 
Steelhead 

Total. 


Oregon. 


Washington. 


Total. 


No. 


Ponuds.     1   Value. 


No. 


Pounds.    I   Value. 


86,  777 
33,  372 
37,958 


1.58, 107 


710 
440 


1,150 


24, 752 

3,500 

16, 720 


2,  169, 425 
166, 860 
379,  545 


2,  715, 830 


17.750 
4.400 


22,150 


618.  POO 

17, 500 

167,  200 


44,  972 


803,500 


Gill  nets : 

Chinook 252,044 

Blueback 27,623 

Steelhead |     16,472 


Total 296,139 


Wheels: 

Chinook 15,182 

Bluebmk 140, 090 

Steelhead i      6,329 

Silver '      4, 500 


6,301,325 
139,115 
164,  720 


$108, 469 

8,342 

11,386 


40,  323 
24,199 
22,460 


No. 


Pounds.        Value. 


1,008,075  i  $50,353  i 


120,  995 
224,600 


5,904 
6,737 


127, 100 
57,  571 
00,418 


3, 177, 500 
287, 855 
604, 145 


$158, 822 
14,  246 
18, 123 


128, 197 


86, 982   1, 353,  670   62, 994    245, 089   4, 069, 500   191, 191 


887 
132 


2,275 
803 


56,875 
8.030 


2,844 
241 


2,985 
1,243 


74,625 
12, 430 


3.731 
373 


1,019  I   3,078 


64, 905    3,  085 


4,228 


87,055 


4,104 


30,940 

875 

4,816 


63,  782 

2, 444 

43, 978 


1, 594, 550 

12,225 

439, 780 


79.727 

611 

13, 193 


88,534  I  2.213,350 

5, 944  ;    -29.  725 

60,698  ,   606,980 


110,667  I 
1,486  I 
18,009 


36,631  110,204  I  2,046,555,  93,531 


155, 176   2, 850.  055 


312,563  226,053 
4,751  '  17,218 
5,  090  '  15, 970 


5,759,050  j  281,470 

86,090  ,   .3,044 

159,  700  I   4,  785 


478,097  I  12,060,375 
44,841  I  225.205 
32.442  i    324,420 


6, 605, 160  I  322, 404  259, 241  :  6, 004, 840  i  289,  299  I   555, 380  I  12.  610,  000 


379,  550 

700, 4.50 

63,290 

31,  500 


12, 867 

23,090 

2, 043 

630 


6,876 

51,  064 

1,480 

2,540 


171,900 

230,  322 

14,800 

16,780 


Total :  166, 101   1. 174, 790  I   38,  630  i  61, 960 


433.  802 


Dip  nets  and  squaw  nets 

Chin(M»k 

Blueback  

Steelhead 

Silver 


2,291 

16,910 

1,145 

5, 142 


Total 25,488 

All  appuratuH: 

Chinook  381,756 

Blueback 221,495 

Steelhead 79,064 

Silver 9,  642 


*  Total I  691,957 


57,283 

1.146 

84,550 

1,841 

11, 

450 

229 

35,994  : 

540 

189, 

277 

.3,756 

9. 

.''.44, 

133 

466,  872 

1, 

108. 

475 

38,  899 

71HJ. 

605 

23,  690 

67, 

494  \ 

1.170 

11. 

510, 

707  1 

530,  037 

1,360 
8,112 
509 
3,  175- 


6,978 

9,260 

484 

503 


17,  225 


34,000 

40,560 

5,090 

22,  225 


510 

608 

77 

333 


22,  058 

191, 154 

7,809 

7,040 


551,450 

930,  772 

78,090 

48,280 


130, 

162 

594. 

033 

7. 

795 

9,875 

Oil, 

703 





19,845 

•   32, 

350 

2. 

527 

1, 

133 

228,061   1,608,592    55,855  i 


3.651 

25,  022 

1,654 

8,317 


91.  283 

125,  110 

16,  .540 

58,  219 


1,656 

2,449 

30«) 

873 ; 


13, 156 


101,875    1,528 


103,  037 

85,  200 

5,715 


8,024,450  ,  421,882 

490.  192  ,  19,  427 

8,52,  000  I  25.  517 

39.  0(,5  I  836 


38.  644 

291.152 

:>,  284 

722, 425 

.324,  532 

164,  2()4 

15,  357 

18.  168,  583 

l..V.>8,  067 

1,642.605 

106.  409 

H88.  754 

.-)8,  326 

49,213 

2,  006 

534,621  I  10,005,647  I  467,662  1,226,578  21,516,354   998.299 


SALMON   FISHESIE8   OF   THE    COLUMBIA   RIVER   BASIN. 


15^ 


D. —  Table  showing  by  apparatus  the  number,  weight,  and  value  of  each  species  of  salmon   taken   in  the 

Columbia  River  in  1890. 


ApparatuH  and  species. 


Oregon . 


Wasbington. 


Total. 


Xo. 


Pounds,    i  Valne. 


No. 


Ponnds.      Value 


No. 


Pounds.       Value. 


Pound  nets : 
Chinook.. 
Blueback 
Steelhead 


104,099 
50,493 
51,600 


2, 602.  475  $78, 491 
252, 465  5, 048 
516,000         5,160 


71,346;     1,783,069 


42,097  I 
41,412  I 


210, 485 
414, 120 


$53,510 
4,209 
4.140 


Total '    206.192       3,370.940       88,699:     154.855       2,408,255 


Trap  nets : 
Chinook  ■ . 
Blueback 
Steel  bead 

Total 

Seines: 

Chinook . . 

Blueback 

Steelhead 


3,629  * 

303  ' 

2,979  I 


90,725 

1.515 

29,790 


6,911 


122, 030 


61,859 


175, 445 
92,590 
93, 012 


i- 


2,721 

30 

298 


3,049 


Total 


I 


10,750 
2,250 
9,013 

22.013 


268,750 

8,063 

11,250 

225 

90,130 

901 

53, 752 
14, 292 
36,  701 


1, 343, 800 

71,460 

367, 010 


370, 130  I      9, 189  I     104,  743  i     1,  782, 270 


Gill  nets : 

Chinook 369,196 

Bluel»ark 81,909 

Steelhead 29. 593 


9, 229,  700 
409,545 
295, 935 


41,402 
1,425 
3,669 


46,496 


288,730 
8,440 
3,819 


Total I    480.698       9, 935, 180  |  300, 989 


Wheels: 

Chinook . . 
Blueback 
Steelhead 
Silver.... 


83,202  I 

529.646  , 

71,  239  ! 

4.660  I 


2, 080, 053 

2, 648, 155 

712, 390 

31,612 


Total I    688,747  I    5,472,210 


Dip  nets  and  squaw  neta : 

Chinook 

Bluebai'k 

Steelhead 

SUver 


Total 


5, 021 
32.748  I 
11,000  I 
10,  180  ; 

58,949  ' 


125,534 

1G3, 740 

110,000 

71,260 


62.  401 

79, 444 

16,474 

749 


211,675 
25,718 
18,635 


256, 028 


27.  972 

207,298 

13,801 

1,500 


5, 366,  675 
138,590 
186,350 


166,167 
2.884 
2,467 


5, 691, 615 


099,317 

1,036.465 

138,010 

10,500 


159.068       250,571       1,884,292 


171.518 


20,979 

30,431 

2,322 

210 


53.942 


1.958 
2,450 
1.650 
1,068 


2,242 

7.717 
1,402 
4,500 


56,068 
38,585 
14,025 
31.500 


841 
579 
210 
472 


470,  534         7, 126  I      15. 861 


All  apparatus:  ! 

Cliinook 572.268 

Bhu'back 697,  046 

Ste<'lbead 172.445 

Silver 14.840 


14.306,512  ,  439,643 


3,  485, 155 

1, 724.  455 

102,  872 

95.607 
28,  (K)4  ' 
1,817  1 

370, 616 

297,425 

114,930 

6.000 


9, 340.  235     285.  620 
1,  497, 100       39, 558 


1, 149. 305 
42,000 


13,106 
682 


3,629 

mi 

2,979 


6,911 


64,502 
16,542 
45.714 


126,758 


580,871 

107, 627 

48,228 


111,174 

736, 944 

85,040 

6,160 


939,  318 


7,263 
40,465 
12, 402 
14,680 


140,178  i   2,102    74,810 


942,884 

994,471 

287,375 

20,840 


Total 1,  456, 599  19, 618,  904   565, 071 1  788, 971  I  12, 028, 640  ,  338,  966  2, 245, 570 


4. 386, 125  i  $132, 001 
462,950  !    9.257 


930.120 


9,300 


361, 047  I  5, 779, 195 


150,558 


90,725 

1,515 

29,790 


2,721 

30 

298 


■t- 


122,030;    3,049 


1,612,550 

82,710 

457, 140 


2, 152, 400 


14, 596, 375 
548,135 
482,285 


736. 726  I  15, 626,  795 


2, 779,  370 

3, 684. 620 

850,400 

42,112 


7, 356,  502 


181,602 
202,325 
124,025 
102,760 


610, 712 


23,  646, 747 

4. 982. 255 

2.  873. 760 

144, 872 


49.465 
1,650 
4,570 


55,685 


454,897 

11,324 

6,286 


472,507 


83.380 

109, 875 

18,796 

959 


213, 010 


2,799 
3,029 
1,860 
1,540 


9,228 


725,263 

135, 165 

41, 110 

2.499 


31, 647, 634       904, 037 
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E. — Table  showing  by  apparatus  the  number,  weighty  and  value  of  each  species  of  salmon  taken  in  the 

Columbia  Hirer  in  1891. 


Apparatus  aud  HpocieH.     - 


Oregon. 


Xo. 


Puuntlrt.       Value. 


!No. 


WaHhiogtou. 
I'ouinls. 


Value. 


Total. 


No. 


Pound  nets :  , 

Chinook ,  108.983 

lUueback I    22.988 

Steelhead l    54.080 


2, 724,  575  I  $108.  983       94,  624  I    2.  365,  600       i(«4, 594  i     203,  607 
114.940,        2.298'     52, 164  |        260,840  5,336  |       75,152 


540,800  7,029  ,     44,448 


I 


444, 464 


6.  308 


Total 186,051       3,380,315  i     118,310  1191,236.     3,070,904       106,238 


98,528 
377, 287 


Trap  netn: 
Cbinook.. 
Bluebaek 
Steelboad 

Total. 


630 
148 
786 


15. 750 

740 

7,860 


1.564 


24,  350 


630 

15 

118 


712  i 

5oi  : 


17,800 

'5,616" 


712 
"75 


1,342 

148 

1.287 


763  I       1,213  >  22,810 


I 


787 


2, 777 


Seines :  1 

Chinook ,  16,489 

Blueback '  2.252 

Steolbead ,  5, 092 

Silver 857 


I 

412,225  I 
11,260 
50.920  I 
5, 999 


16,489 
225 
919 
190 


48.596 

8,325 

27, 469 


1,214.900 

41,625 

274. 690 


Total I    24,690 


480,404  1      17.823       84,390  j     1,531,215 


Gillneta: 

Chinook 

Blueback 1    25,679 

Steelhead 17,274 

saver I         285 


448,  500  1  11, 212. 500  I  447, 031 

,  131. 395  :  4, 102 

'  172, 740  3, 541 

I  1,995  '  60 


Total. 


491.738     11,518,630  ,     454,734 


WTieelrt: 

Chinook 23.645 

Bluebaok 80,004 

Steelhead 27,053 

Silver i  4.920 


208,633  I  5,341,525 

15,268  I  76,340 

20,581  205.815 

694  i  4,858 


36,884  I 
1  2*^1  , 
5,467  ! 


65. 085 
10, 577 
32. 561 

857  I 


Pouud.s.    ,    Value. 


5,090,175     $203,577 


375, 780 
985, 264 


7,6:J4 
13, 337 


6, 451, 219  i     224,  548 


33,550  1         1.342 


'^40 
12.  870 


15 
193 


47,160 


1,550 


1,627.125  I  53,373 

52.885  1,446 

325,  610  I  6, 386 

5,  999  I  190 


43  572!     109,080,    2.011,619,      61.395 


208,  593 

2, 589 

3,468 

145 


657. 133 

40, 947 

37,855 

979 


I 

16, 554, 025  I  655,  624 

207,  735  I  6.  691 

378,  5.\5  7, 009 

6,853  I  205 


245, 176       5, 628, 538 


591, 153 
'        400, 020 
270, 53() 
34, 440 


17,735  9.621  240.540 

12,000  I  36.675  I  183,375 

6,675  ;  11,536  ,  115,360 

933  2. 730  19, 1 10 


214. 795       736, 914     17, 147. 168  ,     669, 529 


7,216 

5, 502 

3,460 

573 


a3,266  I 
116,679  , 
38, 589 
7.650  ' 


831.693  I 
583.  395  I 
385. 890 
53,  5.50 


Total '  135,  622  1     1.  296, 143  '      37. 343  I     60. 562  558,  385  |      16, 751       196,  184       1, 854.  528 


Dip  nets  and  squaw  nets : 

Chinook '  2.943 

Bluebaek 1  30.436 

Steelhead 7,459 

Silver I  10.370 


73, 591 

152, 182 

74.590 

72,  591 


1.119 
2, 388 
1,149 
1,089 


403 
13.887  ■ 
2,016  , 
4,260 


10,083 
60,918 
20.164 
29,820 


151 
914  I 
302  , 
447  i 


3,346 
44,323  ; 

9,475  , 
14,630  I 


83, 674 
213. 100  I 

94,  754  I 
102,  411 


Total I     51,  208  '        372, 954  , 

'  I  I 


5,745  I    20, 566  i        120.985,        1,814  1      71,774; 


24.951 

17. 502 

10. 135 

1.  506 

54. 094 


1.270  , 
3,302  ' 
1.451  I 
1.536  I 

I 


All  apparatus : 

Chinook I  601,  UK) 

lihiebaek 161.  .S07 

Steelhead 111.744 

Silver 16.432 


15,029,794       591,987     362,589,    9,190,448  1    348,150'    963.779 
810.537         21,028  '  126,319  !        623,098  |      15.562  I     287.826 


1,117,440 
11.5.025 


19,431  I  106.5.51  I     1,065,503 
2,  272         7, 684  i  53,  788 


19.  080 
1,165 


218,  295 
24. 116 


493, 9.'{9 

7.559 

24,  220.  242 

1.  433.  635 

2,182.943 

108. 813 

940,137 

36,  .590 

38.511 

3.  437 

Total 890. 873     1 1, 072,  796       634, 718  '  603, 143     10,  932, 837       383.  957    1, 494, 016     28,  005,  633  'l,  018,  075 


c^<\«?y 


•'•'V 


V  .  . 


•J*^{ 


-•  >"^nH 
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F. — Table  showing  hy  apparatun  the  number,  weighty  and  value  of  each  species  of  salmon  taken  in   the 

Columbia  Hirer  in  ISO  J. 


Apparatus  ami  species. 


Oregon. 


AVashington. 


Total. 


No. 


Pounds.       Value. 


No. 


Potinils.       Value. 


Xo. 


Pound  nets : 

Chinook i  127.027 

lilueback 99,602 

Steelliead 112,661 


3,191,675  ^127.  627 

498.010   10,010 

1, 126,  610  I  16, 899 


89,  852 

191,222 

76,998 


2.  246.  300  j  $89, 852 
956,110  19.  122 
769.980  i  11.549 


217,479 
290.  824 
189,  659 


Pounds. 


5.  537,  975 
1,454,120 
1,896,590 


Value. 


$217, 479 
29, 132 
28,448 


Total 339, 890       4,  816,  295  |  154,  536  [     358.  072  I     3, 972,  390     120, 523  |    097,  962  |     8,  788, 685  ,     275,  059 


Trap  nets: 
Chinook.. 
Blueback. 
St«elhead. 

Total. 

Seines : 

Cliinook.. 
Blueback. 
Steelhead. 
Silver.... 


530 
240 
879 


13,250 
1,200 
8,790 


530 

24 

132 


20 

iso 


500 
1,500 


20 

iso 


550 

240 

1,029 


13,750 

1.200 

10,  290 


550 

24 

282 


1,649 


27, 707 

48, 347 

18,544 

1.428 


23.  240 


686 


170 


2,000 


170 


1,819 


25,  240 


689, 535 

237, 735 

185,352 

10.000 


20, 686 

7,132 

3,707 

300 


27.  582 
75, 031 
34,843 


689, 550 
375, 185 
348, 430 


20,  687 

11,256 

6,969 


Total. 


96.026,  1,122,622  1  31,825   137,456  i  1,413,165  1  38.912 


Gill  nets ; 

Chinook 355,715 

Blueback 94,141 

Steelhead 37, 043 

Silver 


8, 892,  870 
470,  705 
370, 430 


355,715 
9,714 
5,866 


Total 486, 899  I    9, 734, 005  ;  371, 295 


Wheels : 

Chinook 45,964 

Bhieback 314,585 


Steelhead 
Silver 


95,654 
39,  255 


1, 149, 115  I    34, 474 


223, 197 

21, 021 

33,428 

714 


5,  715, 675  :  223, 167 


110,105 

334,  280 

5,000 


278, 360 


1,  572, 923 
956,540 
274, 785 


Total. 


Dip  nets  and  squaw  nets ; 

Chinook 

Blueback  

Steelhead 

Silver 


495,458  I    3,953,363 


1,356 
59, 023 

6,780 
12,386 


.^3, 900 

295,109 

67,  802 

86,703 


Total. 


79,545 


483,  514 


47, 187 

28, 696 

8,234 


16,  705 

145, 766 

45, 056 

4.872 


6.165,060 


3.303 

5,090 

150 


231,710 


417, 630 

728,  832 

450,560 

34,104 


12,  529 

21,865 

13,517 

1,023 


118,591       212,399       1,631,126       48,934 


55,  289 

123.  378 

53,  387 

1,428 


856 


1,379,085 

612,920 

533, 782 

10,000 


41,373 

18.388 

10, 676 

300 


233. 482       2,  535,  787 


578,912     14,608,545 


115, 162 

70, 471 

714 


580,  810 

704, 710 

5,000 


765, 259 


62,669 
460,351 
140, 710 

44,127 


15,899,065 


1. 566, 745 

2,  301,  755 

1, 407, 100 

308,  889 


70,  737 


578, 882 

13,017 

10, 956 

150 


603,005 


47,003 

69, 052 

42, 213 

9,257 


707,857  I    5,584,489 


509 
4,427 
1,017 
1,301 


578 

15.380 

2,890 

4,850 


7,254 


All  apparatus : 

Chinook 558.899 

Blueback 61.5,938 

Steelhead 271,561 

Silver 53,069 


13, 970,  345 

3, 075,  682 

2,715,524 

371, 488 


539.  541 

78, 494 

56, 317 

9,835 


23, 698 


357, 934 

448,420 

193, 365 

10, 436 


14,450 
76,900 
28,900 
33, 950 


217 

1,154 

434 

510 


1,934 
74, 403 

9,670 
17,236 


48,350 
372.  009 

96,  702 
120, 653 


154,200  I   2,315  i  103,243 


637, 714 


167, 525 


726 
5,581 
1,451 
1,811 


9,569 


9, 084, 105 

2,  247, 132 

1, 933,  650 

73,054 


346,472  '  910.833  ,  23,054,450 

56.700  il,  064,  358  |  5,322,814 

37.709   <64,926  ;  4,649,174 

1,683  !   63, 505  I    444,542 


886. 013 

135,194 

94,026 

11,518 


Total 1,499,467  i  20,133,039 


684, 187   1. 010, 155  ;  13, 337, 941 


442,564   2,509.622 


33,470.980   1,126,751 


The  number  and  location  of  the  salmon  canneries  operated  on  the  Columbia  River 
in  the  years  1S89  to  1892  were  as  follows : 


Location. 


Oregon  : 

Astoria 

Clifton 

^laple  Dell . 
Warrcndale 

Dalles 

Celilo 

Portland"  ,. 


Total. 


8 
1 
1 
1 
1 


12 


8 


12 


8 

8 

1 

1 

1 

1 

12 

14 

Washington 
Ilwaco 
Knappton 
Chinook 
Pillar  Rock 
Brookfield 
Waterford 
Eureka. .. 
Cathlamet 
Bav  View 
Eagle  Cliflf 

Total 
Grand  total 


This  cannery,  on  the  Willamette  River,  receive<l  its  fisli  from  the  Columbia  River. 

F.  C.  B.  1894 11 
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The  pro[)ortioii  of  each  species  of  salmon   in  the  salmon  pack  of  the  (^olumbia 
Kiver  from  1881)  to  1802  is  shown  in  Table  G : 

G. —  Table  nhowhuj  hy  species  the  salmon  pack  of  the  Columbia  liivcr  from  IS'SO  to  1SU2. 


StateH  au<l  KjxM'it'H. 


1889. 
Cages.         Value. 


1890. 
CaHe8.         Value.  Cases. 


1891. 

Value. 


1892. 
Cases.         Value. 


Oregon : 

Chinook 140.741         $844,446 

Blneback 15,979  j  90.628 


Steelhead. 
Silver 


168, 412 


Total 

"Washington : 

Chinook 125,956 

Blueback 1 .  818 

Steelhi-ad ]      13. 699 

Silver : I 


11.692  ; 


49,899 


196,414  j  $1,138,787 
53,  351  I  268.  104 
26,608  '        106.432 


222.  963  I  $1,  279,  092  214.  031      $1,  244.  500 
10,859  I          58.816  51,106  287. 9S4 
15.584  1          62,236  45,403'         181.612! 
4, 176  20.  S80 


984,973  i     276,373        1,513.323 


755, 736  .     139, 190 
10. 423  3.  994 


5S.688 


16,217 


807.  300 
21,965 
64,  868 


249,406       1,400,144       315.316  1     1.7.34.976 


130.94^  759.474       129,6:J6  751.888  ! 

4.623  25,426         15,441  84,925  i 

13,980  55,920         26,945  107.280  ' 


Total '    141,473 


824, 847 


Total  for  river: 
Chinook  ... 
Blueback  . . 
steelhead  .. 
Silver 


266, 697 
17.  797 
25, 391 


159,  401 


894, 133 


1,600,182  335,604 
101,051  57,345 
108,  ,'•^7         42,825 


1, 946, 087 
290, 069 
171.300 


149,  547 


840.820        172.022 


944, 093 


353,907  i  2,038.566  344,267  1,996,388  • 

15  482  1    84,242  66,547  372.909 

29,564  1    118.  l.-)6  72.348-  288,892 

( 4,176  20,880 


Total ;    309.885       1,809,820       435, 774  |     2.407,456 


398, 953 


2,240,964       487.338  ,    2,679.069 


In  1893  the  pack  of  chinook  salmon  amountexl  to  290,000  cases. 

The  extent  to  which  the  different  species  of  salmon  enter  into  the  pack,  and 
the  variations  in  the  proportions  during  the  four  years  covered  by  the  figures,  are 
shown  in  the  following  table.  It  appears  that  in  1892  the  percentage  of  chinook  sal- 
mon canned  was  less  and  that  of  each  of  the  other  species  greater  than  in  any  of  the 
preceding  years. 

Percentage  of  each  species  of  salmon  in  the  salmon  pack  of  the  Columbia  River  from  1889  to  1892. 


Species. 


1889.        1890. 


1891.        1892. 


Chinook 86.06  77.01 

Blueback !      5.74  13.16 

steelhead |      8.20;  9.83 

Silver 


88.71 
3.88 
7.41 


Total 


70.64 

13.65 

14.85 

.86 


100.00  1  100.00      100.00      100.00 


In  discussing  the  data  furnished  by  the  foregoing  tables  and  others  which  will' 
follow,  I  will  confine  myself  to  the  chinook  salmon  for  the  following  reasons: 

1.  It  is  the  most  important  species  considered  economically. 

2.  It  is  takeU  equally  by  all  forms  of  apparatus. 

3.  Active  fishing  operations  continue  praxjtically  during  tlie  entire  period  of  its 
sojourn  in  the  river,  and  it  is  therefore  the  species  which  would  be  the  first  to  feel  the 
influence  of  excessive  fishing. 

These  considerations  do  not  apply  with  equal  force  to  the  other  species,  viz,  the 
steelhead,  the  blueback,  and  the  silverside,  which  are  taken  under  similar  conditions 
and  at  present  constitute  about  one-fourth  of  the  entire  pack. 

The  spawning  run  of  the  steelhead  takes  place  before  fishing  operations  have 
begun  on  the  river. 
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The  spawning  run  of  the  silverside  takes  i)laee  after  canning  operations  are 
concluded  for  the  season,  while  the  small  size  of  the  blueback  gives  it  comparative 
immunity  from  capture  by  the  gill  nets,  which  take  much  the  larger  part  of  the  king 
salmon. 

Referring  to  Table  G  we  find  that  the  pack  of  the  chinook  or  king  salmon  on  the 
Columbia  River  in  the  years  1889,  1890,  1891,  1892,  and  1893  was  as  follows: 

No.  of  cases. 

1889 266,697 

1 890 335, 604 

1891 353, 907 

1892 344,267 

1893 290, 000 

Or  an  average  of  318,095  cases  per  annum. 

In  the  previous  five  years,  beginning  with  1884,  the  pack  of  salmon,  consisting 
almost  entirely  of  chinook,  was  as  follows: 

No.  of  cases. 

1884 620,000 

1885 553,800 

1886 448,500 

1887 356,000 

1888 372,477 

Or  an  average  of  470,lo5  cases  per  annum. 


It  will  be  seen  that  in  the  five  years  beginning  in  1884,  the  average  pack  per 
season  was  152,060  cases  in  excess  of  the  average  pack  of  the  five-year  period  begin- 
ning in  1889.  During  the  latter  period  the  amount  of  netting  in  use  had  been  greatly 
increased,  the  fishing  seiison  extended,  and  the  movement  of  the  salmon  into  and  up 
the  river  more  completely  intercepted. 

Undoubtedly,  for  the  reasons  above  stated,  the  proportion  of  the  entire  run  of 
salmon  caught  was  larger  in  the  latter  tlian  in  the  former  period  of  five  years,  which 
suggests  that  the  decrease  of  salmon  in  the  latter  period  compared  is  probably  larger 
than  is  indicated  by  the  difference  in  the  average  catch.  There  is  no  reason  to  doubt 
that  this  decrease  is  due  to  and  inherent  in  the  conditions  under  which  the  salmon 
fisheries  of  the  river  are  now  prosecuted,  and  that  it  will  continue  progressively  so 
long  as  these  conditions  continue. 

The  lower  average  of  the  pack  during  the  five-year  period  ending  with  1893  is 
due  to  conditions  interfering  with  and  limiting  natural  reproduction  during  the  period 
of  1881  to  1888,  when  access  to  the  head  waters  was  not  impeded  to  the  extent  it  now 
is  by  the  fishing  operations.  The  influence  of  the  more  eff*ective  exclusion  of  the 
salmon  from  their  breeding-grounds  for  the  last  five  years  is  yet  to  be  disclosed. 
The  seed  for  the  harvest  of  the  present  year  was  sown  in  1888  or  1889.  What  the 
extent  of  the  harvest  will  be  depends  upon  the  opi)ortunity  that  was  afibrded  in  these 
years  for  the  salmon  to  reach  their  spawning-grounds. 

For  the  ensuing  five  years  we  are  i)owerless  to  influence  conditions.  What  the 
production  will  be  has  been  already  determined,  so  far  as  we  can  influence  it  either  by 
the  regulation  of  the  fisheries  or  by  artificial  i)rop€igation.  There  is  every  reason  to 
apprehend  that  for  the  five  years  to  come  the  average  production  of  king  salmon  will 
be  lower  even  than  the  average  for  the  five  years  just  passed.    This  is  the  penalty 
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that  must  be  paid  for  the  improvidence  and  total  disregard  of  the  conditions  necessary 
to  maintain  supply  which  has  characterized  the  operations  of  the  sahnon  fishermen  on 
the  Columbia  Kiver. 

ARTIFICIAL   PROPAGATION   OF    SALMON   ON   THE   COLUMBIA   RIVER. 


In  1888  the  U.  S.  Fish  Commission,  by  direction  of  Congress,  established  a  salmon- 
liatcliing  station  on  the  Clackamas  River,  Oregon.  The  work  done  is  given  in  the 
following  table: 

JStatement  showing  the  number  of  Quinnat  salmon  eggs  collected  and  fry  distributed  from  Clackamas  Station 
since  its  organization  by  the  U.  S.  Fish  Commission  to  the  close  of  the  fiscal  year  1893. 


Fiscal  year- 


Eggs  collected. 


E^gs 
distributed. 


1888-89. 
1889-90. 
1890-91. 
1891-92. 
1892-93. 


Total 


4,  500,  000 

4,  314.  000 

5.  860,  000 
2. 036, 000 
4, 444,  000 


21,154,000 


1,000,000 
700, 000 


Fry 
distributed. 


4,  500,  000 
2,  766,  475 
4,  iK)2,  000 
I.  3.T2.  400 
4. 100,  000 


1, 700, 000 


I 


17,600,875 


Note.— The  fry  were  all  deposited  in  the  Clackamas  River.  The  1,700,000  efics  wore 
famished  to  the" Oregon  fish  commission  and  the  fry  produced  were  deposited  in  the 
Clackamas  River. 

This  work  was  undertaken  on  the  urgent  solicitation  of  those  concerned  in  the 
salmon  fisheries  of  the  Columbia  River,  who  realized  that  their  fisheries  were  being 
exhausted,  and  it  was  hoped  that  some  compensation  for  the  deficiency  in  naturai 
reproduction  could  be  made  by  artificial  stocking  and  breeding.  It  is  certain  that 
this  work  has  exercised  some  conservative  influence  upon  the  catch.  It  is  doubtful, 
however,  whether  it  has  been  on  a  sufficiently  extensive  scale  to  compensate  for  the 
damage  resulting  from  the  interference  with  natural  reproduction  by  the  operation  of 
the  fisheries. 

THE   FISHING-GROUNDS. 

On  the  accompanying  charts,  the  locations  of  the  fishing-grounds  resorted  to  by 
the  fishermen  using  different  kinds  of  apparatus  are  indicated,  and  the  number  and 
position  of  the  fixed  appliances  operated  in  1892  are  shown. 

The  fishing-grounds  of  the  Lower  Columbia  extend  from  the  mouth  of  the  river  to 
Kalama.    Tlie  apparatus  employed  consists  of  gill  nets,  pound  nets,  and  haul  seines. 

The  greater  number  of  pound  nets  are  located  in  Baker  Bay,  on  the  Washington 
side  of  the  river  and  on  the  outside  of  Sand  Island.  They  are  not,  however,  confined 
to  this  region,  but  are  located  at  every  point  of  vantage  on  both  sides  ot  the  river,  from 
the  mouth  up  to  Kalama,  a  distance  of  80  miles. 

The  haul  seines  are  located  either  on  the  shores  or  flats,  wherever  a  desirable 
location  can  be  found. 

The  principal  region  of  gill-net  fishing  extends  from  the  mouth  of  the  river  to 
Oathlamet  Bay,  and  covers,  practically,  the  entire  riv^r  outside  of  the  limits  of  the 
pound  nets.  Other  important  areas  of  gill-net  fishing  are  in  Cordell  channel,  in  the 
channel  and  back  of  the  islands  opposite  Pillar  liock  and  Brookfieid,  and  in  the 
long  reach  of  river  from  Puget  Island  to  Eagle  Cliff'.     Minor  fishing  operations  are 
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conducted  bet\t^een  Kalama  and  the  Cascades,  both  in  the  river  and  its  tributaries, 
such  as  the  Willamette,  the  Cowlitz,  etc.  The  fishing  operations  on  the  Upper  Colum- 
bia, from  the  Cascades  to  the  mouth  of  the  Deschutes  River,  are  conducted  almost 
exclusively  with  salmon  wheels,  wliich  are  turned  by  the  force  of  the  current.  These, 
when  properly  located  and  operated,  constitute  most  eftective.engines  of  capture. 

A  careful  examination  of  the  charts  giving  the  number  and  location  of  the 
different  fishing  apparatus  will  show  how  effectually  the  salmon  are  embarrassed  or 
intercepted  in  tlieir  attempts  to  reach  their  spawning-grounds.  It  is  not  a  matter  of 
wonder  that,  under  existing  conditions,  there  has  been  a  serious  deterioration  in  the 
value  of  these  fisheries.  It  is,  indeed,  a  matter  of  surprise  that  any  salmon  have 
been  able  to  elude  the  labyrinth  of  nets  which  bar  their  course  to  the  Upper  Columbia. 
It  is  hardly  an  exaggeration  to  state  that  the  entire  volume  of  this  great  river  is 
strained  through  the  meshes  of  the  innumerable  nets  which  occupy  and  obstruct 
every  passageway  to  the  spawning-grounds.  It  is  certain  that  the  continuation  of 
these  fisheries  under  present  conditions  will  eventually  result  in  rendering  them 
un remunerative.  It  concerns  alike  the  whole  people  of  the  State,  as  well  as  those 
directly  interested  in  the  fisheries,  that  such  regulations  of  the  times,  methods,  and 
apparatus  of  these  fisheries  should  be  established  and  enforced  as  are  necessary  to 
maintain  supply. 

THE   FISHING   SEASON. 

It  is  a  wise  policy  on  the  part  of  the  State  to  encourage  the  largest  catch  that  can 
be  permitted  consistent  with  maintenance  of  supply;  to  impose  no  unnecessary  embar- 
rassments or  restrictions  upon  the  enterprise  of  the  fishermen,  yet  at  the  same  time 
to  insist  upon  such  protective  regulations  and  restraints  as  may  be  found  necessary 
to  prevent  the  serious  impairment  of  an  important  industry  by  the  operations  of  the 
fishermen.  The  fishermen  themselves,  who  have  such  important  interests  at  stake 
and  the  security  and  profit  of  whose  large  investments  depend  upon  the  maintenance 
of  the  salmon  supply,  should  be  prompt  to  propose  and  vigilant  to  enforce  such  regu- 
lations as  may  be  necessary  to  this  end.  The  nature  of  the  protective  regulations 
which  can  be  enforced  with  the  least  restraint  or  embarrassment  to  the  salmon  fisheries 
and  the  canning  industries  is  indicated  by  reference  to  the  following  table,  showing  by 
months  the  number  and  weight  of  each  species  of  salmon  taken  for  canning  on  the 
Columbia  River. 
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Table  showing  hy  months  the  numher  and  weight  of  each  species  of  salmon  utilized  for  canning  purposes 

on  the  Columbia  River  in  18S9,  1890,  1801,  and  1S9?. 


Chinook  salinou.       liliieback  Halmon.  I  Steellicad  nnlnuMi. 


Years  ami  inoiiths. 


Number  I 


1889— Ai>ril '    89,266 

Mav 156,117 

June 168, 959 

Julv 301,254 


Gross 
weight. 

Pound*. 
2.  2;a,  650 
3, 902.  925 
4, 223.  975 
7, 535, 350 


Number- 
of  tish.  I 


36, 676 
76,517 
82,  453 
36, 717 


Gross 
weight. 

Poundi. 
18.3  380 
382,  585 
412,265 
183,585 


!  Number 
'  offish.  I 


0.408 
14, 709 
62,695 
76,166 


Gross 
weight. 


Pounds. 

94, 080 

147,  U90 

626, 9,')0 

761,660 


Silver  .nalmon. 


Number'    Gross 
offish.  I  weight. 


Total. 


Number 
of  fish. 


Pounds, . 


Total 715,  590  !  17, 893. 900 


1890— April l    32,727 

Mav '  2.{6.  770 

June 252,754 

July 357.183 

August 13,941 


Total 893,381 


1891— April 82.413 


May 
Juno  . . . 
July.... 
August. 


Total 


1892— April 

May 

June 

July 

August. ... 
September. 
October — 


Total 


184.090 

223,  964 

398,  247 

58,670 


818,175 
5. 919, 400 
6,  318,  850 
8,932,575 

348,  .'^25 


232,303  1,161,815  '  162,978 


63, 180 
202, 580 
207,  234 
150.  290 

22, 107 


I  31.5,900 

1,012,900 

1,486,170 

I  751,495 

1 10,  535 


11,005 
22,  983 
87,  ,%7 
i:!9,  .'')96 
15, 535 


1, 629,  780 


110.050 
229.  830 
875, 670 
1.395,960 
155, 350 


22,  337,  525  735, 400  3, 077, 000  270,  686  2, 766. 860 1,  905.  407 


135,350 
247  343 
314, 107 
414, 137 


1, 110, 937 


106, 912 
462,  3.39 
637. 555 
647, 078 
51, 583 


Gro.ss 
weight. 


Poundg. 
2,509.110 
4, 432, 600 
5.2ii3. 190 
8, 480.  595 


20.  685,  495 


1, 244. 125 

7, 162, 130 

8, 680.  690 

11,080.030 

614,410 


28,  781.  385 


2, 060,  325 
4, 502.  250 
5.599,  ](K» 
9,  956, 1"5 
1,  4(»,  750 


17, 437 
55,229 
83, 743 
32,  389 
3,701 


87, 185 
276. 145 
418,715 
161,945 

18,505 


5,178 
13, 314 
52, 676 
97, 900 
21,286 


51,780  ; •  105,028 

133,140  i 252,633 

526.  700  ! i  300,  383 

979.0(h>  i I  528.530 

212,800  ' ;  83.057 


2.  199.  290 
4,  911,. 535 
6,  544,  57.5 
11,097.120 
1,698,115 


947,384 


55,021 
187, 492 
239, 498 
343,421 

84,124 


23,584,600  192,499  I  962,495  I  190,354  1,903,540  1,330,237  ,  26,450,035 


1, 3''5,  525 
4,  687,  300 
5, 98:,  450 
8, 585, 525 
2, 103, 100 


909,  556  !  22,  738, 900 


86,449 
308, 946 
330,  558 
128,043 

19, 110 


873. 106 


432, 245 
1,  544. 730 
1,652.790 

640, 215 
95,550 


10,503  I  105.030 

32,795  i  327,950 

141,194  ;1, 411, 940 

199.333  1,993,330 

52.991   529,910 


4, 365,  530 


11,293 
22,629 


470, 738 


112,930 
226,290 


4,  707, 380 


19,489 
33,966 


136, 423 
237,  762 


53,455 


374, 185 


151.  973 
529,  233 
711,2.^0 
670, 797 
156,  225 
30,782 
56,595 


2, 306.  855 


1.912,800 

6.  559, 980 

9.  052, 180 

11,219,070 

2. 728,  560 

249, 353 

464,  052 


32, 185, 995 


In  1889  the  fishing  season  extended  from  the  1st  of  April  to  the  31st  of  July. 
The  total  catch  of  chinook  salmon  amounted  to  17,893,900  pounds,  87^  per  cent  of 
this  amount  being  taken  in  May,  June,  and  July,  and  12J  per  cent  during  the  month 
of  April. 

In  1890  the  fishing  extended  from  April  10  to  August  10,  inclusive,  and  yielded  a 
total  product  of  22,337,525  pounds  of  chinook  salmon.  Of  tliis  amount,  94^  per  cent 
was  taken  in  May,  June,  and  July,  and  1^  per  cent  during  April  and  August. 

In  1891  the  fishing  season  extended  from  Ajnil  10  to  August  10,  inclusive,  the 
total  product  of  chinook  salmon  being  23,584,000  pounds,  85  per  cent  of  which  was 
taken  in  May,  June,  and  July,  and  15  per  cent  in  April  and  August. 

In  1892  the  total  catch  of  chinook  salmon  amounted  to  22,738,900  pounds,  and  the 
fishing  season  extended  from  April  10  to  August  10,  and  during  September  and 
October;  So  per  cent  of  the  total  catch  was  made  in  the  months  of  ]May,  June,  and 
July;  15  per  cent  in  April  and  August;  none  in  September  or  October. 

It  will  be  evident  from  the  percentages  given  above,  and  by  reference  to  the  table, 
that  the  most  productive  fishing  operations  for  the  pound  net  and  gill- net  region  of 
the  river  are  during  the  months  of  May,  June,  and  July.  The  number  of  chinook  salmon 
taken  in  April  and  August  is  relatively  small,  and  under  conditions  not  so  profitable, 
either  to  the  canneries  or  the  fishermen,  as  those  carried  on  during  the  months  of  May, 
June,  and  July.  The  April  run  of  this  ralmon,  if  allowed  to  pass  without  interrui)tion 
to  the  headwaters  of  the  Columbia  and  its  tributaries,  would  spawn  in  those  waters, 
and  the  present  i)roductive  capacity  of  the  river  would  be  increased  to  such  an  extent 
as  to  much  more  than  compensate  for  the  restrictions  imposed  by  the  prohibition  of 
the  fishery  operations  during  the  month  of  April. 
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Tlie  August  run  of  chiuook  salmon  (Consists  of  gravid  fish  near  their  spawning 
time.  The  flesh  for  this  reason  has  undergone  deterioration,  and  if  canned  (jonstitutes 
an  inferior  product,  the  sale  of  which  will  discredit  the  reputation  which  the  Columbia 
Kiver  salmon  justly  hold  in  public  estimation.  None  of  the  August  run  of  chinooks 
probably  ascends  the  Columbia  above  the  Dalles.  They  spawn  in  the  tributary 
streams  of  the  Lower  Columbia  and  in  the  main  stream  between  the  Dalles  and  the 
mouth  of  the  river. 

RECOMMENDATIONS. 

Having  in  view  the  considerations  above  presented,  there  can  be  no  doubt  of  the 
necessity  of  restrictive  regulations  to  maintain  the  salmon  fisheries  of  the  Columbia 
Kiver.  The  enactment  and  enforcement  of  such  regulations  as  may  be  necessary 
to  this  end  is  the  prerogative  of  the  States  occupying  the  Columbia  Kiver  basin. 
There  is  no  precedent  for  the  exercise  by  the  General  Government  of  control  over 
the  fisheries  of  our  interior  waters,  except  in  so  far  as  the  forms  of  apparatus  in  use 
might  be  regarded  as  obstructions  or  impediments  to  navigation. 

Whether  the  power  to  regulate  the  fisheries  of  interstate  and  bounding  territo- 
rial waters  is  vested  in  the  General  Government  or  in  the  States  is  a  subject  which 
has  provoked,  and  will  continue  to  provoke,  controversy  until  the  respective  rights 
and  powers  of  individual  States  and  the  General  Government  are  duly  ascertained  and 
defined  by  the  courts  of  last  resort.  Having  reference,  however,  to  the  interests  of  the 
fisheries,  there  is  no  doubt  that  these  interests  would  be  best  subserved  by  uniform 
and  concurrent  regulations  covering  the  entire  region  in  which  any  special  fishery  is 
prosecuted. 

In  the  case  of  the  Columbia,  we  find  that  the  great  market  fisheries  for  the  salmon 
are  prosecuted  in  the  lower  river,  and  the  immediate  evident  advantage  is  to  those 
who  are  engaged  in  the  capture  of  the  salmon  or  in  canning  them  for  the  market. 
On  the  other  hand,  the  nurseries  for  the  young  salmon,  upon  the  abundance  of  which 
depend  the  productiveness  and  profit  of  the  fisheries  in  the  lower  river,  are  in  the 
remote  tributaries  and  sources  of  the  river  in  Washington,  Oregon,  and  Idaho. 

Regulations  and  restrictions  of  the  net  fisheries,  so  as  to  permit  a  reasonable 
number  of  salmon  to  reach  their  spawning-ground  in  the  upper  rivers,  and  protection 
of  the  salmon  in  these  waters  during  their  spawning  season,  in  September  and  October, 
present  the  conditions  to  be  fulfilled  to  keep  up  supi)Iy,  so  far  as  this  can  be  accom- 
plished by  legal  restraints. 

To  effectivel}^  restrain  or  regulate  the  net  fisheries  requires  the  concurrent  action 
of  the  States  of  Washington  and  Oregon.  Effective  protection  to  the  salmon  on  their 
spawning  grounds  can  be  established  only  by  concurrent  action  on  the  part  of  Wash- 
ington, Oregon,  and  Idaho  establishing  a  close  season  during  the  months  of  September 
and  October.  Here  a  serious  difficulty  arises.  On  the  one  hand  it  will  be  urged  by 
the  net  fishermen  of  Washington  and  Oregon  that  any  restraint  on  their  operations 
will  be  burdensome  to  them  without  any  corresponding  advantage,  since  the  fish  they 
permit  to  escape  their  nets  will  be  taken  in  the  head  waters  to  which  they  go  before 
they  have  had  an  opportunity  to  spawn,  and  so  they  will  be  subject  to  serious  losses- 
and  inconvenience  without  any  compensating  advantage.  On  the  other  hand,  the 
citizens  of  eastern  Washington  and  Oregon  and  of  remote  Idaho  will  be  reluctant  to 
impose  any  restraints  on  their  own  people  in  reference  to  the  taking  of  salmon,  for  the 
reason  that  any  increase  in  the  fishery  arising  thereby  will  inure  solely  to  the  benefit 
of  the  fishermen  between  the  Dalles  and  the  mouth  of  the  river. 
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The  necCvSsity  of  concurrent  action  on  the  part  of  the  States  occupying  the  Colum- 
bia lliver  Basin,  and  of  their  cordial  cooperation  in  measures  necessary  to  maintain 
the  salmon  fishery  of  tlie  Columbia  River  and  to  improve  it,  is  evident  from  a  con- 
sideration of  the  facts  presented.  The  investigations  of  the  U.  S.  Fish  Commission  in 
the  Columbia  Kiver  Basin  made  under  the  instructions  of  Congress  clearly  indicate 
that  tliere  is  a  serious  deterioration  in  the  product  and  value  of  the  salmon  fisheries 
of  this  river;  that  this  deterioration  is  to  be  attributed  in  large  part,  if  not  entirely,  to 
the  exclusion  of  the  salmon  from  their  spawning- grounds  by  the  operations  of  tlie  net 
fishermen^  and  that  artificial  propagation  on  an  adequate  scale  to  compensate  for  the 
waste  of  the  fisheries  is  no  longer  possible  under  existing  conditions  of  the  fisheries. 

The  initial  step  in  attempting  the  restoration  of  the  salmon  fishery  is  to  restrict 
and  regulate  the  net  fishing.  The  restriction  that  may  be  put  in  force  with  the  least 
hardship  to  the  fishermen  is  the  shortening  of  the  season  of  net  fishing. 

The  use  of  pounds,  gill  nets,  traps,  and  seines  in  the  lower  river,  from  the  Cascades 

to  the  mouth,  should  be  limited  strictly  to  the  months  of  May,  June,  and  July.    The 

wheels  should  not  be  permitted  to  take  salmon  prior  to  the  middle  of  May,  so  as  to 

permit  the  salmon  which  have  entered  the  river  in  April  the  opportunity  to  pass  up 

to  the  head  waters.    A  further  closed  season  for  wheels  should  be  established  from 

the  Ist  of  August  to  the  10th  of  September,  so  as  to  provide  for  the  uninterrupted 

spawning  of  the  August  run  of  salmon.    There  does  not  at  present  appear  sufficient 

reason  to  prohibit  the  wheel  fishing  during  the  balance  of  September  and  during  the 

f^      month  of  October.    Protection  for  the  salmon  which  have  thus  been  enabled  to  reach 

M      their  spawning-grounds  should  be  afforded  by  a  close  season  during  the  months  of 

^       September  and  October,  covering  the  streams  in  Washington,  Oregon,  and  Idaho  to 

wliich  the  salmon  resort  for  breeding. 

Should  the  policy  above  outlined  be  adopted  by  these  States  and  the  requisite 
measures  to  carry  it  into  effect  be  enacted  and  enforced,  it  will  be  possible  for  the  U.  S. 
Fish  Commission  and  the  State  commissions  to  greatly  enlarge  their  fish -cultural 
operations,  and  to  prosecute  them  under  much  more  satisfactory  and  economical  con- 
ditions than  at  the  present  time.  Until  the  States  interested  adopt  measures  to 
restrain  net  fishing,  so  as  to  permit  a  portion  at  least  of  the  salmon  entering  the  river 
to  pass  up  to  their  spawning-grounds,  it  is  not  deemed  wise  or  expedient  to  attempt 
to^increase  or  extend  the  work  of  artificial  propagation  of  the  salmon. 

All  efforts  will  be  disappointing,  unprofitable,  and  nugatory  so  long  as  the  fisheries 
continue  under  existing  conditions,  and  I  would  recommend,  therefore,  that  no  further 
steps  be  taken  at  present  looking  to  the  establishment  of  additional  salmon -breeding 
stations  in  the  Columbia  River  Basin. 

Marshall  McDonald, 
Z7.  /S.  Commissioner  of  Fish  and  Fisheries, 
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To  exi)edite  matters  as  much  as  possible  in  the  limited  time  which  could  be  |?iven 
to  the  work,  the  force  was  divided  iuto  two  parties  at  Poctatello.  Gilbert,  Thobuni, 
aud  Kutter  were  instructed  to  go  down  Snake  River,  examine  the  various  falls  in  that 
stream,  make  investigations  as  to  the  physical  and  natural  history  characteristics  of 
as  many  of  the  tributiiry  sti'eams  as  possible,  and  then  carry  on  similar  inquiries  along 
the  Columbia  from  Idaho  to  the  Lower  Colunrbia.  Evermann  and  Jenkins  went  up 
the  Snake  River  to  Idaho  Falls,  where  the  rapids  were  examined,  and  then  proceeded 
to  Sand  Point,  Idaho,  where  was  begun  the  examination  of  Clarke  Fork  or  the  Tend 
d'Oreille  River,  the  latter  being  the  name  by  which  this  river  is  generally  known  in 
that  region.  The  Fend  d'Oreille  River  was  examined  throughout  the  entire  distance 
from  Sand  Point  to  within  a  few  miles  of  the  international  boundary  line.  The  two 
parties  came  together  at  Spokane.  From  this  point  Evermann  returned  east,  and  the 
work  was  continued  by  Gilbert,  Jenkins,  Thoburn,  and  Rutter. 

Investigations  were  made  at  various  points  in  the  Lower  Columbia  basin,  chiefly 
for  the  puri)ose  of  selecting  a  site  for  a  salmon  hatchery  and  for  gaining  information 
respecting  the  occurrence  and  abundance  of  salmon  in  the  various  streams  tributary 
to  the  Lower  Columbia. 

While  carrying  on  the  investigations  regnrding  the  obstructions  to  the  free  move- 
ment of  salmon  in  these  rivers  and  the  selection  of  a  salmon -hatchery  site,  considerable 
opiK)rtunities  occurred  for  a  study  of  the  natural  history  of  the  salmon  and  the  general 
natural-history  features  of  the  waters  of  the  Columbia  basin.  Considerable  valuable 
information  was  obtained  regarding  the  former  as  well  as  the  present  distribution  of 
salmon  in  this  region. 

Large  collections  of  fishes  were  made  at  the  various  plaees  where  collecting  was 
possible,  and  their  study  has  greatly  increased  our  knowledge  of  the  variations  in 
aud  the  geographic  distribution  of  the  fresh-water  fishes  of  the  northwestern  United 
Stsites. 

In  this  report  we  give  (1)  detailed  descriptions  of  the  various  streams  visited  by 
the  dift'erent  members  of  the  party;  (2)  a  list  of  the  species  of  fishes  obtained  in  the 
Columbia  River  basin,  together  with  a  discussion  of  their  relationships  and  distribu- 
tion; (3)  notes  on  the  breeding  colors  of  the  whitefish  (Coregonus  william^oni),  by 
Barton  A.  Bean;  and  (4)  an  annotated  list  of  the  reptiles  and  batrachians  obtained. 

The  time  which  has  been  given  to  the  study  of  the  various  problems  pertaining 
to  the  salmon  question  has  been  wholly  inadequate  to  a  satisfactory  understanding  of 
the  matter,  and  any  views  which  we  venture  to  give  in  this  pai)er  nuist  be  regarded 
as  tentative.  An  exhaustive  study  of  the  natural  history  of  the  various  species  (»f 
salmon  and  trout  of  the  Columbia  has  never  been  made.  The  investigations  now  in 
progress  will,  it  is  confidently  expected,  lead  to  a  nuich  better  understanding  of  tlie 
questions  involved. 
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LIST  OF  STREAMS  EXAMINED. 

The  following  is  a  classified  list  of  the  streams  examined,  together  with  the  dates 
upon  which  the  various  places  were  visited : 

Snake    River:    President  Camp,  Wyoming,  Angnst  14,  1S91  (Evermann  and  Jenkins);  Idabo  Falls, 

Angnst  4   and  5   (Evermann   and   Jenkins);  American  Falls,  Augnst  5  (Gilbert) ;  Sbosbone 

Falls,  Angnst  6  (Gilbert);  Twin  Falln,  Angnst  6  (Gilbert);  Anger  Falls,  August  7  (Gilbert); 

Blue  Lakes,  Angnst  7  (Gilbert);  Ui)i)er  and  Lower  Salmon  Falls,  August  7  (Gilbert);  Mouth 

of  Boise  River,  Caldwell,  Idabo,  August  8  (Gilbert,  Tbobum,  and  Rutter);  Payette,  Idaho, 

August  10,  and  Lewiston,  Idabo,  August  15  (Gilbert,  Tboburn,  and  Rutter). 
Ross  Fork  of  Snake  River,  near  Pocatello,  Idabo,  August  4  (party). 
Port  Neuf  River,  Pocatello,  Angnst  2  (Evermann  and  Rutter)  and  August  3  (party). 
Mink  Creek  u<ar  I'ocatello,  August  3  (party). 
Little  Wood  River  near  Shoshone,  August  5  (Thoburn  and  Rutter). 
Boise  River  near  Caldwell,  August  8  (Gilbert,  Thoburn,  and  Rutter). 
Payette  River  at  Payette,  August  9  (Gilbert,  Thoburn*,  and  Rutter). 
Clearwater  River  near  Lewiston,  August  15  and  16  (Gilbert,  Tboburn,  and  Rutter). 
Potlatch  Creek  near  Lewiston^  August  16  (Gilbert,  Thoburn,  and  Rutter). 
Palouse  River  near  Colfax,  Washington,  August  17  (Gilbert,  Thoburn,  and  Rutter). 
Grande  Ronde  River  near  La  Grande,  August  11  (Thoburn). 
Pataba  River  at  Starbuck,  August  14  (Gilbert,  Thoburn,  and  Rutter). 
Pend  d' Oreille  Hirer:  Throughout  the  entire  distance  from  Albany  Falls,  Idaho,  to  Big  Eddy  Cafion, 

near  the  international  boundary  line,  August  9  to  15  (Evermann  and  Jenkins),  and  from  its 

mouth  to  the  international  boundary,  September  23  to  26,  1892  (Gorham  and  Bean). 
Deer  Lodge,  Little  Blackfoot,  Big  Blackfoot,  Hell  Gate,  Bitter  Root,  Missoula,  and  Flathead  rivers, 

together  with  many  of  their  tributary  streams,  July  and  August,  1891  (Evermann  and  Jenkins). 
Flathead  Lake,  August  1  to  4,  1891  (Evermann  and  Jenkins),  and  September,  1892  (Gorham  and 

Woolman). 
Thompson  Falls,  September,  1892  (Gorham,  Bean,  and  Woolman). 
Lake  Pend  d' Oreille  at  Sand  Point,  Idaho,  August  7  (Evermann  and  Jenkins). 
Upper  Columbia  River:  Kettle  Falls,  August  16  (Evermann  and  Jenkins),  and  at  the  mouth  of  Pend 

d'Oreille  River,  September  23, 1892  (Gorham  and  Bean). 
Colville  River  from  Meyers  Falls  to  ita  mouth,  August  16  (Evermann  and  Jenkins). 
Spokane  River  in  the  vicinity  of  Spokane,  September,  1892  (Gorham  and  Bean),  and  August  18 

to  21  (Evermann  and  Jenkins). 
Little  Spokane  River  below  Dart's  Mill.  September,  1892  (Bean),  and  near  Dart's  Mill,  August  18 

(Evermann  and  Jenkins). 
Cieur  d'Alene  River  at  Wardner,  August  19,  and  Coeur  d'Alene  Lake  at  Coeur  d'Alene,  August  21 

(Gilbert,  Thoburn,  and  Rutter). 
Hangman  Creek  near  Spokane,  September,  1892    (Bean),  and    at  Tekoa,  August  18   (Gilbert, 

Thoburn,  and  Rutter). 
Lower  Columbia  River:  Pasco,  Wallula,  Umatilla,  Dalles,  Portland,  and  Astoria,  August  11  to  27  (Rutter 

and  Tboburn). 
Walla  Walla  River  near  Wallula,  August  23  (Thoburn  and  Rutter). 
Mill  Creek  near  Walla  Walla,  August  14  (Thoburn  and  Rutter). 
Umatilla    River  near   Pendleton,    Oregon,    August  12   (Gilbert,   Thoburn,    and   Rutter),  and  at 

Umatilla,  August  Hand  23  (Thoburn  and  Rutter). 
Des  Chutes  River  at  its  mouth,  August  24  (Rutter). 

Yakima  River  near  North  Yakima  and  Ellensburg,  August  23  and  24  (Jenkins). 
Natchess  River  near  North  Yakima,  August  24  (Gilbert  and  Jenkins). 
Cowlitz  and  Toutle  rivers  near  Castle  Rock,  August  28  and  29  (Gilbert  and  Jenkins). 
Newaukum  River  near  Chehalis,  August  28  (Gilbert  and  Jenkins). 
Skooknmehuck  River  near  Centralia,  August  27  (Gilbert  and  Jenkins). 
Lake  Washington  at  Seattle,  June  25,  1892  (Evermann). 
Snoqualmie  River  at  Suoqualmie  Falls,  June  26  and  27,  1892  (Evermann). 


172  BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 


INVESTIGATIONS   WITH     REFERENCE    TO    THE    SELECTION    OF   A    SITE    FOR   A 

SALMON   HATCHERY  IN  THE  STATE  OF  WASHINGTON. 

Every  stream  and  every  point  visited  was  considered  with  rep:ard  to  its  fitness 
for  salmon  liatehinf^  purposes.  The  majority  of  the  places  are,  however,  not  suited 
at  all  to  sueli  ends,  and  only  such  h)cations  as  seem  to  jmssess  most  or  all  the  required 
I)hysical  and  biological  conditions  need  be  treated  in  detail  in  this  re])ort. 

LOWER   COLUMBIA. 

There  are  several  reasons  why  a  salmon  hatchery  would  be  better  located  on  some 
tributary  of  the  Lower  Columbia  ratlier  tlian  the  iri)i)er  Columbia  or  the  Snake.  The 
suj)ply  of  salmon  would  be  more  certain  and  the  condition  of  the  salmon  better.  So 
far  as  is  known  to  us,  sahuon  which  enter  the  Columbia  in  the  spring  pass  by  the 
mouths  of  the  lower  tributaries  and  j)ress  on  higher  up  the  stream.  It  is  probably 
these  lish  which  arrive  in  the  rpi)er  Snake  in  the  vicinity  of  Glen's  Ferry  and  Salmon 
Falls  in  the  latter  part  of  August  and  in  September.  All  observers  on  the  Upper 
Snake  agree  that  they  arrive  at  this  time  and  spawn  from  September  1  on  to  October 
or  November.  The  fish  of  the  fall  run  enter  the  Columbia  a  short  time  onlv  before 
they  are  ready  to  spawn.  So  far  as  we  now  know,  the  most  of  these  turn  directly  into 
streams  near  the  mouth  of  the  river  and  spawn  a  short  time  after  their  entrance  into 
the  Columbia. 

A  seciuid  point  in  favor  of  such  a  location  for  a  hatchery  would  be,  perha])S,  that 
the  ycmng  lish  when  turned  into  the  stream  would  stand  a  better  chance  of  reaching 
saltwater  than  they  would  if  they  had  the  whole  course  of  the  river  to  traverse,  during 
w-hicli  time  they  are  exposed  to  the  attacks  of  all  their  fresh-water  enemies. 

A  third  point  iu  favor  of  such  a  locjition  is  the  accessibility  of  various  points  in 
Washington  along  the  lower  course  of  the  Columbia. 

Two  streams  were  selected  for  examination,  the  Yakima  River  and  the  Cowlitz. 
Both  of  these  rise  in  the  high  mountain  region  of  southwestern  AVashington,  and 
receive  their  waters  largely  from  the  snows  of  Moun^  Kanier,  Mount  Adams,  and 
Mount  St.  Helen.  They  run  through  regions  very  different  in  their  physical  charac 
teristics  and  in  their  climate.  The  Yakima  lies  to  tiie  east  of  the  Cascade  range  and 
runs  down  through  a  dry  valley  covered  with  sagebrush  and  devoid  of  trees,  except 
along  the  immediate  vicinity  of  the  stream  itself.  The  summer  season  is  very  hot  and 
the  winter  correspondingly  cold.  So  far  as  the  character  of  the  stream  itself  is  con- 
cerned, it  seems  admirably  adai)ted  for  a  hatchery.  At  North  Yakima  the  stream  is 
perfectly  clear,  flows  rapidly  in  an  oi)en  valley  over  gravel  and  sand,  and  had  a  tem- 
perature of  04"  August  23.  It  receives  an  important  tributary,  the  Natchess,  1 
mile  above  the  town.  At  its  mouth  this  stream  is  about  75  feet  wide  with  an  average 
depth  of  2  feet,  and  with  a  current  of  lA  feet  per  second.  The  temperature  was  57^^ 
at  9:30  a.  m.  Were  other  conditions  favorable,  no  better  stream  could  be  found  for  a 
hatchery  than  the  Natchess. 

While  salmon  used  to  ascend  the  Yakima  and  its  tributaries  in  large  numbers, 
they  have  greatly  fallen  off  of  late  years.  It  is  now  very  doubtful  whether  a  hatchery 
located  at  any  point  on  this  stream  could  depend  for  spawn  on  the  fish  which  ascend 
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the  stream  itself.  If  it  were  considered  desirable  to  ship  spawn  to  such  a  hatchery, 
the  Natehess  nii<j:ht  be  favorably  considered. 

In  considering-  the  possibility  of  establishing  a  hatchery  on  the  Yakima  or  its 
tribntaries,  it  shonld  be  borne  in  mind  that  the  stream  Hows  through  Ji  wide  valley, 
only  partially  under  cultivation.  Kxtensive  canals  are  now  being  constructed  with  a 
view  to  irrigating  the  entire  valley.  Hecent  litigation  seems  to  show  that  more  water 
lias  been  <laimed  on  behalf  of  these  canals  than  the  stream  will  be  able  to  furnish. 
It  seems  probable,  tiierefore,  that  the  entire  sui»])ly  will  be  withdrawn  from  the  river 
during  the  summer  and  fall. 

TiHitle  Rlrvr. — The  Toutle  Jiiver  is  a  tributary  of  the  Cowlitz.  Near  its  mouth, 
near  Castle  Itock,  an  excellent  site  for  a  salmon  hatcherv  can  be  found.  T4iis  is  a 
beautiful,  clear,  and  cohl  strenni,  furnishing  an  abundance  of  water,  which  is  never 
likely  to  be  required  for  other  purposes.  The  temperature  of  the  water  at  11  a.  m. 
August  27  was  59.5-.  The  Toutle  is  a  natural  spawning-ground  for  the  salmon,  which 
still  come  into  it  in  large  numbers.  They  cimld  be  taken  in  the  deeper  pools  in  gill 
nets,  and  the  character  of  the  stream  is  such  as  to  permit  seining.  The  time  at  our 
disposal  did  not  permit  us  to  make  a  very  thorough  investigation  of  this  stream  and 
entirely  jnevented  our  visiting  the  Upper  Cowlitz.  From  what  we  saw,  however,  we 
are  incUned  to  recommend  the  Toutle  Kiver  as  being  the  best  suited  for  hatchery 
purposes  of  any  stream  in  Washington. 

THE   VPPER   COLUMBIA. 

year  Kettle  Falls,  Wash, — The  Colville  River  tlows  into  the  Columbia  at  the  town 
of  Kettle  Falls,  about  2  miles  below  the  Kettle  Falls  of  the  Columbia.  An  abundance 
of  excellent  water  can  be  obtained  from  the  Colville  River,  and  plenty  of  suitable  laud 
can  probably  be  had  for  nothing,  as  the  i)eople  there  are  much  interested  in  securing 
the  hatchery.  This  site  is  about  2  miles  from  Meyers  Falls,  a  station  on  the  Spokane 
an<l  Northern  Railroad.  The  only  objection  to  it  is  the  uncertainty  of  getting  a  suffi- 
cient number  of  spawning  salmon  conveniently  near. 

As  already  stated,  salmon  were  abundant  in  the  Columbia  at  Kettle  Falls  as  late 
as  1878.  Since  then  there  has  been  a  great  decrease.  They  have  been  scarce  since  about 
18J?2;  since  180()  there  have  been  scarcely  any  at  Kettle  Falls.  The  Meyers  brothers 
sav  thev  have  been  almost  unable  to  buv  anv  salmon  for  their  own  table  from  the 
Indians  for  thrc(»  years.  Certain  Indians  with  whom  we  talked  at  Kettle  Falls  said 
salmon  were  once  very  abundant  there,  but  that  very  few  are  seen  now.  Other 
l)ersons  testified  to  the  same  eft'ect.  Essentially  the  same  information  w\is  obtained 
regarding  the  decrease  of  salmon  in  other  parts  of  the  ui)per  tributaries  of  the 
Columbia,  viz,  at  Spokane,  in  both  the  Big  and  Little  Spokane  rivers,  and  in  the 
Snake  River  and  its  various  tributaries. 

On  the  Little  i^pokune  hirer,  vear  ^Spokane,  Wash, — This  river,  as  elsewhere  stated 
in  this  report,  possesses  all  the  natural  conditions  necessary  for  this  jmrpose;  and 
it  has  the  advantage  of  having  excellent  shipping  facilities  in  the  numerous  railroads 
centering  at  Spokane.  The  uncertainty  of  being  able  to  obtain  spawning  salmon  in 
sutlicient  numbers  is,  however,  a  fatal  objection  to  this  point,  unless  shipping  the 
eggs  from  the  Lower  Columbia  might  be  regarded  as  feasible. 
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SNAKE   RIVER  IN   SOUTHWESTERN   IDAHO. 

If  tbe  st.ition  does  not  necessarily  have  to  be  in  Washington,  a  very  good  site  can 
be  found  on  Snake  River  in  Idaho  near  Salmon  Falls.  Salmon  seem  still  to  ascend  to 
that  point  in  considerable  numbers.    For  detailed  description  of  this  place  see  below. 

SUMMARY. 

In  summing  up  the  facts  brought  out  by  these  investigations  it  may  be  said, 
first,  that  the  absence  of  salmon  from  the  Fend  d'Oreille  River  is  not  necessarily  due 
to  the  presence  of  falls  in  that  stream,  but  to  other  causes,  chief  among  which  is  the 
excessive  catching  of  salmon  in  the  Lower  Columbia;  second,  that  while  it  is  true 
tliat  the  salmon  are  shut  out  by  falls  and  dams  from  a  large  area,  especially  in  the 
Upper  Snake  River  basin,  and  that  these  limitations  are  increasing  as  the  streams 
become  useful  for  irrigation  and  mining  purposes,  it  is  nevertheless  certain  that  the 
decrease  in  the  salmon  has  been  even  greater  and  that  the  accessible  waters  suitable 
for  spawning  purposes  are  still  more  tlian  ample  to  meet  present  needs;  and,  third, 
that  the  desirability  of  establishing  another  salmon  hatchery  at  some  point  in  the 
Columbia  basin  will  depend  largely  ui)on  the  nature  of  the  fishery  legislation  in  the 
States  of  Washington,  Oregon,  and  Idaho. 

It  must  be  understood,  however,  that  our  knowledge  regarding  the  present  abun- 
dance of  salmon,  their  relative  abundance  as  compared  with  former  years,  and  the 
location  and  extent  of  their  spawning  grounds,  is  of  the  most  general  kind.  While 
valuable  so  far  as  it  goes,  the  information  which  we  now  possess  upon  these  important 
questions  is  chiefly  useful  in  indicating  the  nature  of  the  investigations  which  must 
be  carried  on  for  several  seasons  before  a  thorough  understanding  of  the  salmon  ques- 
tion can  be  reached. 

DETAILED  ACCOUNT  OF  THE  VARIOUS  WATERS  EXAMINED. 

SNAKE  RIVEE. 

This  river  has  been  visited  by  us  at  the  foUowiug  points:  President  Camp,  near  the  southern 
boundary  of  the  Yellowstone  Park;  Idaho  Falls;  American  FaUs;  Shoshone  Falls;  Twin  Falls;  Auger 
Falls;  Blue  Lakes;  Upper  and  Lower  Salmon  Falls;  at  mouth  of  Hoise  River;  at  Caldwell,  Pajette, 
and  Lewiston.  The  observations  made  at  these  various  places  are  here  given  in  order,  beginning 
with  the  point  farthest  upstream  which  was  visite<l. 

President  Camp, — Snake  River  here  flows  throTJigh  a  wide  meadow,  grassy  and  open  on  the  right  side, 
but  covered  with  a  heavy  growth  of  chapparal  on  the  otlier.  It  is  hero  a  beautiful  river  with  clear, 
cold  water  and  gravelly  bottom.  The  banks  in  the  immediate^  vicinity  of  the  camp  are  low,  not 
exceeding  3  or  4  foot.  In  the  main  stream  the  current  was  pretty  strong,  but  there  are  quiet  nooks 
and  coves  where  there  was  considerable  water  vegetation.  The  temperature  of  tbe  water  at  9  a.  ni., 
August  14,  was  62.5^.  Fishes  were  found  to  be  abundant  here,  the  red-horse  sucker  {Catostomns 
ardeu8)y  dace  {lihinichthys  cataracttv  dw/cw),  chubs  (Lencisctis  hydrophlox  and  Leuciscun  Unealui),  white- 
iish  (CoregoUus  icilUam8oni)f  cut-throat  trout  (Salino  mykiHa)^  and  the  blob  {Coitus  bairdi  jumctHlatns) 
being  the  8i)e('ies  thus  far  known  from  the  Snake  River  at  that  point.* 

Idaho  FallSf  Idaho,  August  4  and  5,  lS93.—Xt  this  jioint  the  river  has  cut  its  channel  through  the 
inuuense  lava  bed  of  that  region.  The  banks  of  the  stream  are  abrupt  or  vertical  but  broken  and 
jagged  walls  of  lava,  reaching  in  some  x>laces  as  many  as  15  to  20  feet  or  more  above  the  surface  of  the 
water.  Large,  detached  masses  of  lava  are  fretjuent  in  the  stream,  aud  in  tlie  banks  or  bounding  walls 
are  many  immense  i)othole8,  by  far  the  largest  and  finest  we  have  ever  seen.  The  river  is  here  con- 
fined to  a  relatively  narrow  channel,  through  which  it  rushes  in  a  series  of  foaming  rapids.     There 
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aro  many  comparatively  quiet  uooks,  however,  in  the  broken,  irregular  walls,  and  the  water  is  very 
deep,  perhaps  20  to  50  feet.  While  these  rapids  are  (|uit«'.  turbulent,  trout  and  even  other  species  of 
fishes  have  no  trouble  in  ascending  them.  Trout  {Salmo  mijkisH)  are  common  here,  and  in  a  large 
race  which  has  been  cut  through  the  lava  for  milling  purposes  we  obtained  many  specimens  of  dace, 
chubs,  and  suckers  (Catoatomua  ardens). 

American  Falls,  Idaho. ^\t  American  Falls  the  Snake  River  is  :ibout  750  feet  wide  and  flows  but 
little  below  the  general  surface  of  the  country.  Th(i  sliores  have  no  abrupt  banks,  the  northern  shore 
only  being  followed  by  a  low,  rounded  bluff  100  to  200  feet  high.  This  was  ap]iarently  composed  of 
gravel,  as  no  lava  could  be  seen  projecting  from  it.  The  outline  of  the  American  Falls  is  very  irreg- 
ular. Its  position  is  determined  by  a  basaltic  ledge  crossing  the  river.  The  position  of  the  edge  of 
this  ledge  is  now  marked  by  a  series  of  islands,  bi^tween  which  the  river  flows  and  below  which  it 
falls.  This  same  ledge  can  be  traced  for  some  distan(;o  along  the  edge  of  the  canon  below  the  falU 
and  is  there  seen  to  bo  underlaid  by  a  layer  of  sandstone.  At  the  falls,  however,  this  seems  not  to  be 
the  case,  the  rock  being  lava  from  top  to  bottom.  The  western  end  of  the  falls  is  probably  200  to  300 
yards  farther  upstream  than  the  eastern  end.  The  front  of  the  falls  is  located,  therefore,  very 
obliquely  to  the  course  of  the  stream.  They  show  nowhere  any  great  vertical  height.  15  feet  being 
probably  near  the  maximum.  In  several  places  the  falls  are  ho  broken  down  as  to  present  only  a 
short  stretch  of  steep  ra])ids,  with  gentler  rapids  above  and  below.  Below  the  falls  the  water  becomes 
immediately  do<'p,  but  the  rapids  above  are,  at  the  stage  of  water  seen,  extremely  shallow.  On  the 
eastern  sjde  of  the  stream,  especially,  is  a  long  stretch  of  these  shallow  rapids,  in  which  the  water 
averages  not  more  than  6  inches  deep,  and  it  is  here  that  the  greatest  obstacles  to  the  ascent  of  fish 
would  be  found.  When  water  is  high  in  the  spring,  trout  are  seen  to  pass  over  the  falls  in  large 
numbers,  and  it  is  probably  true  that  even  at  a  lower  stage  of  water,  as  in  the  fall,  fish  can  succee<l 
in  passing  this  obstacle.  A  fish  way  could  be  made  here  at  very  little  expense  were  it  considered 
desirable. 

The  stream  here,  as  elsewhere  in  Idaho,  flows  through  a  country  covered  with  sagebrush  and  the 
usual  desert  vegetation,  bonlered  more  or  less  thickly  with  willows.  In  the  rapids  at  American  Falls 
the  rocks  are  thickly  covered  with  green  filamentous  algje,  and  among  the  rocks  are  found  very 
numerously  crawfish,  caddis  worms,  and  other  suitable  food  for  fish.  At  American  Falls  the  river 
descends  about  7«)  feet  and  enters  a  canon,  the  surfac'e  of  the  country  remaining  about  the  same  level, 
and  from  this  point  to  below  Shoshone  Falls  the  stream  descends  deeper  and  deeper  into  its  cafion  by 
a  succession  of  falls  and  rapids.  It  flows  here  through  what  is  known  as  the  **  Lava  Beds"  of  the 
Snake  River,  and  the  walls  of  its  canon  are  composed  of  successive  lava  flows.  But  few  streams  find 
their  way  into  the  Snake  River  from  the  mountains  of  the  north.  As  will  be  seen  from  the  map,  the 
greater  number  of  these  on  flowing  down  from  the  mountains  sink  into  the  lava  and  are  lost.  Of  this 
kind  aro  Birch  Creek,  Little  Lost  River,  and  Big  Lost  River.  There  is  thus  a  great  stretch  of  country 
bordering  the  river  on  the  north  entirely  without  surface  water.  Towards  the  west  the  Malade  or 
Wofxl  River  is  the  first  stream  to  find  its  way  into  the  Snake  from  the  north.  The  water  which  thus 
sinks  near  the  base  of  the  mountains  apparently  reappears  inside  the  canon  of  the  Snake,  coming  out 
as  great  springs  at  the  base  of  the  cliff^s.  The  best-known  of  these  lie  between  the  Shoshone  Falls 
and  Glen's  Ferry.  They  emerge  from  the  foot  of  the  cliff^s  often  as  large  streams  and  are  used  to 
irrigate  the  bottom  lands  which  border  the  river  on  the  north  at  that  point. 

The  water  of  these  streaMis  is  beautifully  clear  and  cold;  trout  abound  in  them,  and  the  smaller 
minnows  run  up  from  the  .Snake  into  them.  Crawfish  (Astacns  gamhelii)  also  are  very  abundant. 
The  temperature  of  the  streams  averages  about  60^-,  and  they  would  be  admirablj'  adapted  for 
hatchery  purposes.  The  salmon  visit  this  part  of  the  river  in  sufficient  numbers  to  furnish  roe 
for  hatching,  ami  this  is  probably  the  mosi  available  point  where  suitable  water  and  an  abnudanceof 
fish  can  be  found  for  such  a  station  in  Idaho. 

Unnamtd  Falls. — The  next  falls  in  the  course  of  the  stream  were  not  visited  by  any  member  of 
the  party,  as  nothing  w:i3  heard  of  them  until  we  had  passed  that  region.  They  seemed  to  be  unnamed. 
According  to  Mr.  J.  L.  Fuller,  of  Bliss.  Idaho,  the  river  has  a  vertical  fall  of  about  40  feet  a  short 
distance  above  the  mouth  of  Dry  Cn*ek,  the  latter  a  small  stream  coming  in  from  the  south,  nearly 
midway  between  American  ami  Sho-^hone  Falls.  Mr.  Fuller  worked  a  mining  claim  at  the  mouth  of 
Dry  Creek  at  one  time,  and  is  therefore  well  actpiainted  with  the  falls,  which  he  states  to  be  vertical 
and  impassable  to  any  kind  of  fish. 

ShoHhone  and  Tic'tn  FalU. — The  great  obstacles  to  the  passage  of  salmon  up  the  Snake  are  found 
in  Shoshone  and  Twin  Falls,  both  of  which  are  vertical  and  of  great  height.     The  erection  of  fish- 
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ways  to  permit  the  passage  of  salinon  seems  wholly  impracticable.  Both  Shoshone  and  Twin  Falls 
are  formed  by  layers  of  more  compact  and  lighter  colored  lava,  which  the  stream  wears  away  with 
great  difficulty.  Shoshone  Falls  can  be  reached  by  a  stage  ride  of  28  miles  from  the  town  of  Shoshone, 
on  the  line  of  the  Union  Pacitic.  The  canon  at  this  point  is  high  and  composed  of  black  columnar 
basalt,  which  rises  from  the  river's  edge  as  vertical  cliffs,  estimated  to  be  about  800  feet  high.  The 
falls  are  said  to  be  210  feet  high.  The  middle  of  the  falls  is  higher  upstream  than  either  end,  giving 
it  a  somewhat  horseshoe-shape*!  appearance,  and  the  front  of  the  falls  is  about  1,200  feet  wide. 

Twin  Falls  are  4  miles  above  Shoshone  Falls  and  would  be  fully  as  serious  an  obstacle  as  the 
latter,  even  if  fish  were  able  to  reach  their  foot.  An  island  divides  the  stream  here  into  two  portions, 
both  of  which,  however,  fall  nearly  vertically  a  distance  said  to  be  180  feet.  On  the  north  side  of  the 
stream  the  vertical  portion  of  the  falls  is  somewhat  lower,  the  upper  portion  having  worn  l)ack  to 
form  very  strong  rapids,  through  which  no  fish  w  juld  be  able  to  pass.  We  were  not  able  to  learn  that 
salmon  reached  the  foot  of  Slioshone  Falls,  although  it  is  very  probable  that  they  do  so.  The  stream 
immediately  below  the  falls  is  deep  and  fiows  at  the  bottom  of  a  very  steep  canon,  and  even  if  the 
salmon  were  there  and  spawned  in  the  bod  of  the  stream,  it  might  be  difficult  to  detect  them. 

Four  miles  below  Shoshone  Falls  is  the  first  of  the  large  springs  already  referred  to.  These  rise 
near  the  northern  shore  of  the  river  in  what  are  known  as  Blue  Lakes  (see  p.  177),  and  one  of  these 
springs  forms  a  large  river.  The  Snake  River  at  this  point  has  widened  out  and  flows  over  a  succes- 
sion of  shallows,  and  has  a  considerable  expanse  of  bottom  lands,  which  can  be  cultivated  whenever 
water  can  be  put  upon  them. 

Auger  Falls. — A  gentleman  living  at  Blue  Lakes  is  of  the  opinion  that  salmon  do  not  come  above 
Auger  Falls,  which  is  found  4  miles  below  Blue  Lakes.  This  was  found  to  consist  of  a  stretch  of 
very  strong  rapids.  At  Auger  Falls  the  river  runs  for  a  distance  of  at  least  250  yards,  hemmed  in 
between  basaltic  walls,  which  vary  in  distance  from  50  to  250  feet.  As  nearly  as  could  be  estimated, 
the  stream  falls  in  this  distance  about  50  feet,  the  last  20  feet  of  which  is  nearly  vertical.  In  this 
entire  stretch  of  250  yards  there  is  no  resting-place  for  a  fish,  and  the  water  dashes  through  it  in 
whirls  and  eddies  in  such  a  way  as  to  make  it  doubtful  whether  a  salmon  could  sustain  the  long- 
continued  effort  necessary  to  pass  the  rapids.  It  is,  however,  certain  that  no  single  stretch  of  these 
so-called  falls  is  insurmountable.  Both  salmon  and  sturgeon  are  frequently  taken  below  Auger  Falls, 
but  apparently  not  above  them.  At  Auger  Falls  it  was  estimated  that  the  current  averaged  15  feet 
a  second.  Marks  on  the  rocks  show  that  at  high  water  the  stream  was  at  least  15  feet  above  the  level 
seen  at  this  time. 

Upper  and  Lower  Salmon  Falls. — From  Auger  Falls  down  to  Salmon  Falls  the  valley  of  the  Snake 
widens  and  the  cliffs  become  broken  down  and  more  and  more  rounded,  as  though  glaciated.  On 
each  side  of  the  stream  are  found  in  places  extensive  deposits  of  water- worn  gravel,  which  are  washed 
for  gold.  At  the  Upper  Falls  the  stream  flows  over  another  lava  ledge,  the  southern  end  of  the  fall 
being  farthest  down  stream,  and  is  there  broken  down  into  rapids,  which  present  no  serious  obstacle 
to  the  ascent  of  the  fish.  This  is  also  the  case  at  various  points  along  the  front  of  the  falls.  The 
maximum  vertical  descent  is  about  20  to  25  feet.  Salmon  are  known  to  go  over  these  falls  in  large 
numbers.  Indians  encamp  yearly  on  the  island  immediately  below  the  falls,  and  spear  the  fish  as 
they  pass  over  the  ripples.  Well-known  spawning-beds  are  said  to  be  in  the  river  about  2  miles  above 
the  falls,  and  salinon  are  known  to  ascend  Salmon  Creek,  a  tributary  entering  2  or  3  miles  higher  up. 
A  white  man  has  been  in  the  habit  of  catching  salmon  with  a  seine. each  year,  and  could  obtain  more 
than  lie  could  find  market  for.  It'seems  evident,  then,  that  a  hatchery  located  near  tliis  point  and 
drawing  water  from  one  of  the  many  large  spring-fed  streams  which  enter  here  would  have  no  diffi- 
culty in  securing  fish. 

The  Loner  Salmon  Falls  are  about  0  miles  below  the  Upper.  Wo  are  informed  that  a  man  can 
descend  this  stretch  of  the  stream  in  a  small  boat,  although  there  are  numerous  shallow  places  and 
short  rapids.  The  Lower  Falls  are  very  similar  to  the  Upper.  The  river  at  this  point  falls  over  a 
lava  shelf,  for  the  most  part  vertically,  and  with  a  total  descent  of  about  20  feet.  The  front  ot  the 
falls  is  very  wide,  probably  over  a  (luarter  of  a  mile,  and  runs  obliciuely,  the  northern  end  luiiig  farthest 
upstream.  By  far  the  greater  part  of  the  water  falls  over  the  southern  half  of  the  falls,  so  little 
coming  over  the  northern  part  as  to  prevent  the  ascent  of  fish,  except,  perhaps,  at  one  point.  At  the 
extreme  southern  end  the  falls  are  mmh  lower.  Here,  and  also  near  the  center,  the  fish  would 
apparently  have  no  difficulty  in  ascL'uding.  To  sum  uj)  what  was  learned  about  the  salinon  in  this 
part  of  Snake  Kiver,  it  is  certain  that  they  visit  CJ leu's  Ferry  and  the  stretch  of  the  stream  between 
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there  and  a  point  2  or  3  miles  above  Upper  Salmon  Falls  in  large  numbers,  and  spawn  mainly  in  tbe 
bed  of  the  stream,  some  of  them  entering  Salmon  Creek,  as  before  said.  It  is  not  known  to  us  bow 
far  they  ascend  towards  Auger  Falls  from  the  Upper  Salmon  Falls.  They  appear  late  in  August,  and 
spawn  in  the  bed  of  Snake  River  and  the  smaller  tributaries  from  September  on  to  November. 

Snake  liiver  below  the  various  falls. — A  short  distance  below  Shoshone  Falls,  as  already  indicated, 
the  valley  of  the  Snake  changes  its  character.  The  blutf  recedes,  leaving  the  valley  several  miles 
wide  in  places,  and  becomes,  at  the  same  time,  less  abrupt,  and  the  lava  walls  are  often  entirely 
concealed  by  slopes  of  water  worn  gravel  and  soil.  The  valley  varies  in  width,  but  preserves  this 
general  character  as  far  as  the  town  of  Huntington.  It  is  along  tlie  uppcT  part  of  this  widened 
valley  that  the  extensive  springs  already  mentioned  are  found.  The  first  of  these  are  at  Blue  Lakes. 
Here  they  rise  in'the  bottom  of  a  lake  at  the  base  of  the  basaltic  clifi's  which  forms  the  caQon  waU. 
The  outlet  of  this  lake,  after  running  a  short  distance,  widens  into  a  s:'cond  very  deep  lake,  in  which' 
the  water  again  sinks  into  the  lava.  This  Avater,  together  with  a  much  larger  siipjdy,  reapi)ears  at  a 
lower  level  as  a  very  large  sjiring,  from  which  flows  a  small  river  of  beautifully  clear  blue  water. 
This  finds  its  way  among  the  lava  bowlders  down  a  rather  gentle  incline  to  tlie  Snake.  Farther  down 
the  valley  at  intervals  appear  other  similar  springs.  The  streams  that  flow  from  these  are  used  to 
irrigate  the  bottom  lands,  which  are  naturally  covered  with  sagebrush  and  other  desert  vegetation. 
On  the  application  of  water  they  become  very  fertile,  raising  large  crops  of  alfalfa  and  other  hay.  of 
garden  vegetables,  and  fruit.  If  the  supply  of  salmon  were  assured,  these  springs  would  ofl*er  model 
sites  for  a  hatchery.  They  are  located  from  6  to  10  miles  above  Bliss.  Idaho,  and  are  reached  by  good 
roads.  The  most  extensive  of  these  springs  empty  into  the  lower  course  of  the  Malade  or  Wood  River, 
which  em)>ties  into  the  Snake  a  short  distance  from  Bliss. 

The  long  stretch  of  the  Snake  River  which  lies  between  Huntington  and  Lewiston  was  not  visited 
by  any  member  of  the  party.  The  stream  was  described  to  us  as  flowing  for  the  greater  part  of  this 
stretch  through  a  deep  canon  in  which  were  numerous  rapids.  A  steamer  once  passed  through  this 
canon  at  high  waier,  but  arrived  at  Lewiston  so  battered  and  broken  that  none  has  dared  attempt 
the  passage  since.  No  falls  occur  along  this  stretch  of  the  stream,  and  there  is  nothing  that  can  be 
considered  an  obstruction  to  salmon.  But  this  part  of  the  country  is  almost  nuluhabited  and  the 
river  is  diflScult  of  approach.  At  Lewiston  and  below,  the  stream  flows  again  through  a  comparatively 
open  country,  the  canon  walls  being  rounded  and  the  slopes  covered  for  the  most  part  by  deposits  of 
water  worn  gravel  and  soil.  Mr.  W.  M.  Stockton,  of  Glen's  Ferry,  Idaho,  who  has  resided  there 
twenty-three  years,  says  that  the  Snake  River  is  usually  higheat  in  Jane,  falls  nntil  the  winter  rains 
set  in.  and  is  lowest  in  October.  Salmon  caught  in  large  numbers  at  Glen's  Ferry ;  8i>eared.  The  run 
begins  in  September  and  lasts  six  weeks  or  two  months.  More  numerous  in  former  years  than  now, 
but  plenty  were  caught  last  year,  1892.  Indians  spear  them,  salt  and  dry  them  for  winter  mje.  They 
spawn  on  the  gravel  beds  in  the  river  at  and  near  Glen's  Ferry  in  water  so  shallow  that  the  dorsal 
fins  are  out  of  the  water.  Knows  of  no  obstmetious  in  the  river  below  Salmon  Falls.  Has  heard  that 
Salmon  Falls  is  an  obstruction ;  does  not  know  so.  The  sturgeon  are  caught  at  all  seasons  of  the  year; 
more  numerous  in  summer.  Has  seen  and  caught  salmon  in  Payette  River  and  has  seen  them  spawning 
there  and  in  the  Snake  River  on  the  ripples.  The  Boise  is  highest  in  June  and  lowest  in  October. 
Knows  nothing  detinite  about  the  redtish.  Says  they  are  a  landlocked  salmon.  They  are  caught  in 
Payetto  Lake  and  shippetl  to  Caldwell  and  sold  as  food-fish  during  September. 

TRIBUTAKIES  OF  SNAKE  KIVER. 

Iio9S  Fork  of  Smakf  Hirer. — This  is  a  small  stream  flowing  into  the  Snake  aljove  Pocatello.  It  was 
examined  on  the  Fort  Hall  Indian  Reser\'atiou  about  12  miles  north  of  Pocat^^llo.  The  stream  there 
was  about  15  feet  wide,  10  inches  deep,  and  had  a  very  slow  current — not  over  6  inches  ]»er  second,  bat 
somewhat  swifter  on  the  riffles.  The  water  was  somewhat  muddy  and  the  bottom  of  the  stream  was 
chiefly  of  mud.  with  gravel  in  some  places.  There  was  an  abundance  of  So^toc  and  other  algoid  vegc>- 
tation  in  the  water,  and  the  banks  were  well  covered  with  willows  and  small  cottonwood  bashes,  but 
no  large  bushes  of  any  kind.  Fishef*.  inclading  troat,  were  abundant  in  this  stream,  and  it  was  here 
that  the  types  of  a  new  sucker  {Catottomu*  pocatelio)  were  obtaineiL  I'he  teuperatare  of  the  water  at 
1  p.  m..  Aagust  4.  was  72.5^.  when  the  air  in  the  frhade  was  93- . 

Fori  Xemf  Hirrr. — This  stream  has  its  rise  in  eoatheastem  Idaho,  on  the  low  divide  which  now 
separates  the  Salt  Lake  Basin  from  that  of  the  Upper  Snake  River,  and  flows  into  the  Snake  a  few 
miles  west  of  Pocatelio.     At  Pocatelio  this  stream  averages  about  30  feet  wide,  6  inch*«  deep,  and 
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flows  about  li  feet  per  second.  There  are  many  deep  holes  or  pools  with  mud  bottom,  Avhile  in  the 
shallower  reaches  the  bottom  is  of  gravel  and  the  current  is  more  swift.  The  banks  are  usually  low 
and  of  clay,  with  occasional  rocky  places.  The  water  is  rather  clear  and  cool,  the  temperature  being 
76^  at  noon,  August  2,  when  that  of  the  air  in  the  shade  was  90^.  There  appeared  to  be  very  little 
algie  or  other  water  vegetation  in  this  stream.  The  banks  were  covered  with  a  dense  growth  of  willows, 
while  back  from  the  stream  a  short  distance  on  either  side  are  sagebrush  plains. 

A  few  dead  bivalves  {Maryaritana  margaritifera)  were  found,  but  molluscous  life  seems  to  be  rare 
in  this  stream.  Crawfish  (Astacua  gambelii)  were  found  in  considerable  abundance.  Not  many 
species  of  fish  were  found  here.  By  far  the  most  abundant  species  is  Leuciscus  hydrophlox,  the  next 
most  common  are  the  western  dace  (Ithinichihya  caiaractas  dulcis)  and  .the  chub  (Leuciscus  lineatus). 
Suckers  {Catosiomus  catnstomus)  and  blobs  (Coitus  philonips)  were  also  fotind,  the  latter  in  consider- 
able numbers.  No  trout  were  seen  here,  but  we  were  informed  that  they  are  sometimes  taken  in  the 
river  near  Pocatello,  and  that  they  are  found  rather  plentifully  further  up  the  stream.  The  tempera- 
ture and  other  characters  of  the  water  are  fairly  suitable  for  trout,  and  no  doubt  plants  of  such  fish 
would  prove  successful  in  this  river. 

Mink  Creek. — This  is  a  small  stream  flowing  into  the  Port  Nenf  about  6  miles  above  Pocatello. 
Near  its  mouth  it  averages  about  6  to  8  feet  wide,  2  feet  deep,  and  has  a  2-foot  current.  The  water 
at  the  time  of  our  visit  was  pretty  ch;ar  and  the  temperature  59o  at  noon,  August  3,  when  that  of 
the  air  in  the  shade  was  92^\  The  bed  of  the  stream  was  of  mud  and  sand  in  the  more  quiet  portions 
and  of  gravel  on  the  riffles.  The  banks  were  overhung  by  a  heavy  growth  of  willows.  This  is  a 
typical  trout  stream,  and  wo  found  the  cut-throat  trout  to  be  quite  common.  About  the  same  species 
of  minnows  and  suckerti  which  were  found  in  the  Port  Neuf  at  Pocatello  were  also  found  here. 
Crawfish,  toads,  frogs,  and  mussels  were  also  obtained  here. 

The  Port  Neuf  River  at  the  mouth  of  Mink  Creek  is  a  clear,  cool  stream  with  gravel  and  lime- 
deposit  bottom  in  the  shallower  parts  and  mud  and  sand  where  deeper  and  more  qtiiet.  The  same 
species  of  fishes  were  obtained  here  as  elsewhere  in  this  river. 

Salmon  Creek. — The  uppermost  tributary  of  Snake  River  to  which  salmon  have  access  is  Salmon 
Creek,  emptying  into  the  river  3  or  4  miles  above  the  Upper  Salmon  Falls.  This  was  not  visited  by 
us,  and  little  seems  to  bo  known  about  the  general  character  of  the  stream.  Mr.  J.  L.  Fuller  has  seen 
salmon  in  the  lower  2  or  3  miles  of  the  stream,  but  does  not  know  how  far  they  ascend. 

Malade  Hirer. — The  next  stream  is  the  Malade  or  Little  Wood  River,  already  mentioned.  This 
was  fished  near  Shoshone  by  Messrs.  Thoburn  and  Rutter,  August  5.  Width,  25  feet;  depth,  3  feet  ; 
current,  2  feet ;  temperature  at  7  a.  m. :  air,  70^^ ;  water,  62.5^.  During  dry  seasons  the  Malade  becomes 
dry  for  the  Iower40or50  miles  of  its  course  and  is  i)re vented  from  being  a  salmon  stream  by  inaccessible 
falls  near  its  mouth.  As  seen  by  us  in  its  lower  course,  it  runs  on  the  surface  of  the  country  until  a 
point  about  4  miles  above  its  mouth.  Here  it  leaves  the  surface  an<l  enters  a  narrow  cleft  in  the  rocks 
by  a  succession  of  falls  and  rapids,  two  of  which  are  designated  the  Upper  an<l  the  Lower  Falls.  This 
cleft  in  the  rock  soon  deepens  and  widens  into  an  extensive  cafiou,  which  seemed  to  be  from  500  to 
800  feet  deep  in  its  lower  part.  At  the  lower  falls  the  stream  descends  vertically  about  40  feet,  shooting 
out  of  the  cafum,  which  is  here  a  mere  cleft  20  to  30  feet  wide,  and  falling  into  a  deep  pool  at  the  bottom. 
As  Mr.  Fuller  stated,  it  looks  very  much  like  the  stream  out  of  the  spout  of  a  teakettle.  During 
high  water  the  stream  rises  so  as  to  obliterate  tnese  falls,  and  in  the  spring  trout  have  no  difliculty  in 
ascending  from  the  Snake  into  the  Upper  Malade.  In  autumn,  however,  these  falls  are  an  impassable 
obstacle  to  the  salmon.  It  is  below  these  falls  that  the  large  springs  already  refiTred  to  cnt«*r  the 
Malade.  These  increase  the  size  of  the  stream  many  times,  so  that  even  during  the  lowest  static  of 
water  in  autunm  the  Lower  Malade  flows  full — this  even  at  times  when  the  upperstream  is  entirely  dry. 
According  to  Mr.  Fuller,  who  based  his  statement  upon  the  reports  of  engineers,  the  Low<'r  Malade  at 
its  lowest  stage  is  a  stream  averaging  7  feet  deep,  72  feet  wide,  having  a  current  15  miles  an  hour.  It 
descends  raj^idly  in  its  lower  course  and  would  oft'er  a  fine  site  for  a  hatchery.  Salmon  are  seen  as 
far  as  the  base  of  the  Lower  Falls,  i.  e.,  2  or  3  miles  above  its  mouth. 

liruneau  lltrer. — The  next  considerable  tributary  is  the  Bruueau,  which  enters  from  the  south  about 
opposite  the  town  of  Mountain  Home.  This  was  not  visited  by  any  member  of  the  party.  A  large 
number  of  men  were  interviewed  who  were  acquainted  with  the  stream;  these  all  agreed  that  it  was  a 
natural  salmon  stream.  Mr.  Fuller  has  seen  the  salmon  spawning  in  the  headwaters  of  the  Bruneau, 
in  October.  Recently  a  dam  hjis  been  phiced  in  the  lower  course  of  the  stream  for  irrigation  i)urpose8. 
The  dam  is  without  fishway,  and  salmon  are  now  absolutely  prevented  from  ascending. 
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i^H-f/hcf  Rir{r. — The  <^wylioo  Kivor  i**  i\  ]t\vfro  stro;\m  visiiiu  in  thomomitAinv  oV  Xo\  n«ln  mid  il.n\  inu; 
into  the  Snake  at  the  boun<lar\  IxMwtvn  l<laho  i\^\^]  i>ivj>on.  sonth  \ti  Hnntinirtin^  Oro.o.  1  bo  snlnion 
are  said  to  enter  this  in  qnantity.  :\n<l  :nv  woll  known  to  xho  niinov<»  on  tht^  h<»n<\\\  ntor*^  i>t'  tho  sfvrani. 
Thia  is  ariver  of  niuoh  importan«Mv  lowhioli  nearly  :\Hthe  strennw  ot'  nortborn  No\n«l:i  :\vo  tribntnry. 
Boine  Rirvr. — Kxinninetl  AuirnstS.  one  n\ile  \v«wt  ofralthvoll.  Idnbo.  Wi.Ub.  '2^)0  to  UM)  \W\  :  (le^tb. 
2  to  5  feet;  curnMit,  2  feet :  fen^per:Uiire  i>r  water  :\\  10  a.  ni.,  i>f>  .  I'bo  ImmI  of  ibi-^ 'itro.nn  is  mostly 
sandy,  with  oeeanional  patrbos  of  pravel.  fbore  is  a  rijuap  «lani  abont  'J  niibs  abt>\e  Cablwell, 
helonixinjf  to  tlu*  Howard  Sobi-i^e  C'otnpany.  The  lower  slopo  ot"  this  Mam  i**  abont  <>  tVrt.  ami  thorr  is 
no  fish  way. 

Or.  J.  H.  Wrijjbt.  of  Cablwoll.  telU  ns  that  \\o  cansibt  salmon  in  tbo  Hoiso.  n«ar  Cablwell,  in  1SI>1, 
and  that  they  were  very  ninneroiis  then.  In  lM»r»  plar«T  nnninu:  b(>iran  on  tbo  rpp(M'  Hoi'io  and  bnt 
few  salmon  have  biMMi  eanjjjbt  sinre.  t)rrasionally  lu*  catcbrM  ono  in  tlio  nppcM  \\  aters  of  tin*  lb)is(», 
l>ut  thf'v  aro  vt^ry  raro.  llo  fnrlb»»r  sa>H  that  sahnon  tnnit  iMiter  this  river  in  tin- MprinjLj.  w ben  the 
waters  are  lii^li.  and  that  be  has  canjibt  them  full  of  e^ijs  in  .Inly  in  ibe  I'pper  Moisc  The  dam 
already  inention»Ml  has  been  in  five  years,  but  he  does  not  think  it  lias  affected  lln^  ruti  «d' H*»b.  Pr. 
\Vri|^ht  says  liiat  the  salmon  rnn  up  Snak<»  Kiver  in  Septeml»er.  tin*  ruti  lastinji  until  tbe  udddle  of 
October.  He  has  not  noticed  anv  d»»erease  in  riMont  vi'ars.  We  Avere  also  tobl  that  at  (Jlen's  Kerry 
there  is  a  run  of  sfilmon  trout  in  April  and  May 

Payctfe  liirrr. —  Kxnmiued  August  \K  tbi-ee-fcMirths  of  a  mile  scmtbeast  of  IVayette.  Idaho,  near  its 
montli.  yVvcrage  width  I{r>()  feet;  depth.  !Meet ;  <iirreiit.  I  A  feet ;  temperature  of  water.  (I'l  at  r»  p.  in. 
Water  clear;  hottojn  sand  and  gravel.  Tbe  I'ayett(»  af  tliis  place  is  a  rather  shallow  stream  flowinir 
rapidly  over  numerous  sliallows  and  much  divided  by  gravelly  islands,  ft  flows  o\er  sand  and  eonrse 
waterworn  j^ravel.  The  river  ♦*eems  to  be  suitable  for  salmon,  bnt  no  one  in  tbe  vicinify  seemed 
able  to  j^ive  ns  any  notes  of  value  as  t'»  tbeir  occurrence. 

Salmon  liirrr. — This  is,  except  the  .*^uake.  the  largest  and  most  important  but  certainly  the 
least  known  river  of  Idaho.  It.  has  its  headwaters  in  the  rrK»untain«<  f(»rming  the  divide  between 
Montana  and  Idaho,  an<l  enters  the  .»^nakc  where  the  latter  is  passing  thronjjb  itad<'ep  canon,  ne.ir  the 
northeast  corner  of  <^)regon.  We  were  infonfied  tbat  tbe  lower  course  of  the  Salmon  Ifiver  itself  is 
throu^fh  a  dee]»  narrow  canon,  which  renders  It  difhcult  of  arcess.  Ft  is  claimed  that  Ralnnui  still 
a.scend  this  stream  in  lar^e  numbers,  and  spawn  in  all  the  little  creeks  high  in  the  mountains.  Fiitths 
however,  is  known  with  certainty  regarding  the  salmrm  or  other  fishes  of  this  stream. 

Clranrater  hirer. — Examined  August  1.")  and  H>  at  various  points  from  its  mouth  to  5  to  7^  miles 
ab<»ve  I.ewiston,  Idaho,  U>  the  mouth  of  Potlatch  (*reek.  It  is  there  a  clear,  cold  stream  fl(»wing  over 
very  barge  rouml  bowlder-*.  This  kind  of  bottom  makes  it  ahnost  impossihle  to  use  a  net,  and  salmon 
could  not  be  obtained  by  this  method  if  the  stream  were  otherwise  snitabj^  for  a  hatchery.  The  tem- 
perature of  th<^  wat«*r  was  H'AJy  when  the  air  was  K^Jy  at  i  p.  m.,  and  fiS,5'  when  the  air  was  03'  at  10 
a.  m.  As  in  all  of  these  larger,  clear,  eold  streams,  we  found  fishes  very  scarce,  fhc  smaller  minnows 
and  suckers  could  be  obtained  only  at  the  rate  of  twr>  or  three  to  a  haul.  Fish  may  be  more  abundant 
in  the  deeper  parts  of  the  stream,  or  the  unmbers  may  be  kept  <lown  by  the  trout,  which  could  easily 
pursue  the  smaller  fishes  in  the  (dear  water. 

Pothitrh  Ci't'4'k. — This  is  a  small  stream  flowing  into  tbe  riearwater.  near  licwiston.  It  was 
examined  August  1*5  near  its  mouth. 

Pitlonftfi  Hirer. — This  is  a  <onsiderable  stream  rising  in  western  Idaho  and  flowing  westward 
through  southeastern  W.isbington  to  the  Snake  Kiver  north  of  Walla  Wallji  about  ir>  miles.  It  was 
examined  near  Colfax,  W.mh..  August  17.  At  this  plaee  the  stream  was  rpiite  low.  being  redu<ed  to 
pools.     Temperature  of  water  7t^  . 

Grande  Ronde  Hirer. — This  river  rises  in  eastern  Oregon,  flows  northeast,  and  joins  .'^nake  Kiver 
near  the  t'orty-sixth  j»arallel.  It  was  examined  near  La  Orande  Auirnsf  1 1 .  According  to  Mr.  .1.  H. 
Foley,  of  La  (irande.  salmon  arf»  very  numerous  in  this  river  in  Se]:)tcmber  and  O'Hobcr,  cf>ming  as  far 
ri8  the  dam  1  mile  abovo  La  Orafide.  Tliey  try  to  jump  this,  loit  do  not  suececd.  They  are  speared 
in  large  numbers  by  the  Indians  and  lioys.  but  .ire  so  worn  and  cut  up  by  their  trip  up  the  river  that 
they  .are  of  little  value  as  food-tish.  i'he  dam  is  of  logs  with  two  t-lof»t  steps  on  the  lower  -^idc.  and 
haH  no  tishway.  There  are  no  dams  l>elow  -that  is.  between  La  <  Irande  and  tbe  Snake  River.  Plenty 
of  salmon  trout  <»ome  in  the  spring  in  Ajiril  and  M.ay.  These  ran  get  over  the  d.am  in  hiirh  water. 
Water  lowest  in  .\uirnst  and  September.  There  is  placer  mining  in  the  np]»er  j>nrts  of  tbe  river,  and 
the  water  is  milky.  Front  are  plentiful  at  Meaeham,  in  the  upper  Orande  Konde  Kiver,  and  in  the 
•<ide  streams. 
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Palalia  Jficcr.— This  stream  waa  examined  at  Starbuck  August  14.  Teiup«raturc  at  4  p.  m.,  68^; 
air,  6*!'^.  Width,  50  fei-t;  ilepth,  1  toot;  current,  2  feet.  Tlie  Patulia  is  of  Eotue  importauce  and  is 
well  supplied  ^ith  the  couirauu  fishes  of  the  regiuu. 

rmd  d'Orrille  7?iro-.— Tlii'to  aro  two  iiiiportaut  lakes  whicli  uro  ilraiueil  by  tills  river— Flathead 
Lake,  in  Sloiituua,  and  Lake  Pciid  d'Owille.  ivbicU  is  in  Idaho,  near  the  Waahiiigton  Statu  lino. 
Exaniinutiiiiid ivere  made  utFhitbf ail  Liika' in  18B1  by  Evcrinaiiu  and  .7eiikiiis,and  in  18<J3  b,v  Gurlinui 
and  Woolmuii,  who  fimnd  the  "lulls"  in  Flatlicad  River  iieur  the  outlet  of  Flathead  Lake  to  consist 
simply  of  a  series  of  rapidH,  Mhididonot  iutcifero  in  the  least  with  the  fi-ee  uiovenientsof  fisb.  From 
tills  point  doivu  Flatboad  Uivcr  poBsosKcs  no  falls  or  obstrurtions  of  any  kind,  and  there  ih  none  in 
Clarke  Fork  nntil  uear  Lake  I'ond  d'Uroillo.t 

Not  far  above  Lake  Tend  d'Oceille,  in  Clarke  Fork  proper,  and  near  a  station  on  the  Xorthera 
Pacific  calleil  Tliompsoii  Falls,  ore  some  small  rapids  ivhleh  aro  no  more  serious  than  uro  tlioso  in 
Flathead  Kiver.  This  is  aci'ording  to  Dr.Gorhaiu  aud  Mr.  Woolrnau,  We  did  uot  deem  it  nei-cssory 
to  revisit  these  two  places,  us  Dr.  Gotham's  notes  aud  tho  information  which  we  gained  throngh 
convefNatlous  with  a  uninber  of  persons  who  were  familiar  with  that  part  of  the  river  convinced  us 
that  there  are  no  obstructions  of  any  importance  above  Lake  I'end  d'Oreille. 
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Wu  examined  this  river  pretty  carefully  from  tho  outlet  of  Lake  Tend  d'Orelllo  to  near  lis  mimlh, 
or  where  it  Joins  the  Columbia  Just  across  tho  Uritish  Columbia  line.  While  that  portion  of  the  river 
above  Lake  IVnd  d'Oreille  is  still  spoken  of  as  Cliirko  Fork,  tlio  pnrlioii  below  Lake  Tend  d'drcille 
is,  in  that  r.-irion,  known  only  ns  tho  I'end  d'Oreille  Kivor.  From  Sand  Point.  I.laho,  whi.'h  is  nt  the 
outlet  of  Lake  I'end  d'DruillL',  tr)  the  Washiuj^tun  line  is  about  2."!  miles.  In  this  portion  uf  iho  river 
there  is  only  one  fall  or  rapid,  and  that  is  Alliauy  Falls,  sonn-tiines  known  as  Vlllard  Fulls  or 
15uniiu)Uoli-en  Falls.  Thesu  falls  are  nb<int  U  "lilvs  almvo  thu  little  town  of  Newport,  Idaho.  The 
falls  aro  divi.led  by  a  small,  ro.'ky  island,  upon  which  is  built  one  of  the  piers  nf  the  railroad  biidse 
which  is  used  by  tho  Great  SorthiTn  in  crossing  tho  river  at  Ihia  place. 

Tho  relative  iswiliuu  of  the  bridge  aud  the  fulls  is  shown  in  tbo  above  diagraui. 

These  falls  ara  acorcely  more  than  pretty  sttep  rapiils  and  would  not  interfere  at  all  willi  the 
ascent  of  Balinon.    Tho  part  to  tho  left  of  tho  islands  {({oirKdowu  stream)  is  just  above  the  bridge. 

"  For  information  coiiciTuinK  the  upi«r  waters  of  this  system  see  Kvermami.  iu  Itnll.  I",  S,  I'ish 
Commission  for  18!ll,  )ip.  1-1<0. 


tin  IH83  Mr.  Li'viilgston  Stone,  under  tho  direction  of  the  T.  S,  Commissioner  of  Fish  and  Fish- 
pries,  made  an  extended  esploratiim  of  ('larke  Fork  aud  the  Colninhla  Itiver  with  reference  tii 
selection  of  a  suitable  8it«  for  a  salmon-breeding  station.     In  Mr.  Stone's  inlenvtiiig  report  <R< , 
t'.  S.  FishComm.  for  1883,  237-2iKi)  Is  given  much  valuable  information  reganlii^g  the  up))er  )iorl: 

of  Clarke  Fork  and  tho  HIg  and  Litllo  Spokane  rivers.     He  found,  wh'"  — -  ""*■•  ■ -'"-  ''' 

that  sulmou  never  reach  Lake  Peiul  il'OreilJe.  but  thought  they  were  pr 
-at  the  mouth  of  the  I'und  d'Oreille. 


the 


>ptl>aekby  the  falls 
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At  the  time  of  our  visit  (August  0)  the  total  descent  was  probal)ly  10  feet,  but  as  a  rapid,  not  in  a  ver- 
tical fall.  During  low  water  the  descent  would  bo  somewhat  greater.  The  fall  on  the  right  side  is  of 
the  same  character  and  presents  no  greater  dilliculties. 

Just  below  Albany  Falls  the  river  is  perhaps  1,000  feet  wide  and  20  to  30  feet  deep  in  tlie  channel. 
The  stream  was  up,  however,  at  this  time,  and  would  probably  fall  at  least  10  feet  before  reaching  low- 
water  mark,  according  to  the  captain  of  the  Dora,  a  small  steamer  which  makes  irregular  trips  between 
Newport  and  the  head  of  Box  Cafion.  On  August  9  we  took  tliis  steamer  and  went  down  the  river 
to  Box  Canon,  a  distance  of  about  GO  miles,  although  the  steamer  people  call  it  80  miles.  Throughout 
this  distance  the  Pend  d'Oreille  is  a  beautiful,  clear  stream,  with  a  good  strong  current,  and  varying 
in  width  from  500  to  1,000  feet. 

Box  Canon  is  a  narrow  gorge  about  1^  miles  long.  The  walls  are  (juite  close  together  and  the  river 
rushes  through  the  narrow  passage  with  a  very  strong  current.  Tliere  is,  how<*ver,  no  I'all  in  the 
canon  and  small  l>oat3  have  on  s«*veral  occasions  been  taken  through  withoui  injury.  Then^  is  nothing 
here  to  stt>p  the  ascent  of  salmon. 

Metcline  Falls. — These  falls  are  just  below  the  Metaline  mining  camp,  or  7  miles  below  the  foot  of 
Box  Cafion.  The  river  between  Box  Canon  and  Metaline  Falls  has  a  good  strong  current,  but  no  falls 
or  rapids.  The  falls  are  over  a  ledge  of  limestone,  through  which  the  river  has  cut,  and  are  the  largest 
and  most  important  of  any  found  in  this  river.  The  total  fall  is  perhaps  as  much  as  'M)  feet,  but  it 
is  in  a  series  of  raj)ids,  there  being  no  vertical  droj)  at  all.  The  stream  is  hero  inclosed  betwe<'U  high 
rockv  walls  and  is  verv  turbulent  f(jr  some  distance.  Salmon  could  probablv  ascend  these  falls  with- 
out  much  difficulty.  A  little  blasting  near  the  l(;ft  (west)  wall  would  make  it  still  easier  for  lish  to 
get  up.     Just  above  Metaline  Falls,  Sullivan  Creek  flows  into  the  Pen<l  d'Oreille  from  the  right  bank. 

From  Metaline  we  walked  down  the  river  about  14  miles  farther,  on  August  10,  to  the  head  of 
what  is  known  as  the  Big  Eddy  Canon.  This  cafion  is  about  3  miles  long  an<l  is  quitt?  narrow,  the 
limestone  walls  being  so  close  together  that  in  one  jilace  a  fallen  tree  lies  across  from  one  wall  to  the 
other.  The  river  rushes  through  this  canon  with  great  fury,  but  there  are  no  falls,  and  we  do  not 
believe  that  the  ascent  of  salmon  would  be  seriously  interfered  with.  If  it  should  be  shown  that 
wilmon  can  not  swim  against  such  a  strong  current  for  so  great  a  distance,  we  see  no  easy  way  by 
which  it  could  be  made  less  difficult.  There  are  some  relatively  quiet  nooks  or  eddies  here  and  there^ 
however,  in  which  salmon  would  be  able  to  rest  and  we  therefore  do  not  consider  Big  Eddy  CafiOD 
a  scri(nis  obstacle  to  the  ascent  of  fish.  Lime  Creek,  a  small  but  fine  trout  stream,  flows  into  the  river 
at  the  head  of  this  caDon. 

The  river  between  Metaline  Falls  and  Big  Ed<ly  Cafion  is  quite  swift,  but  contains  no  falls  or 
rapids  worth  mentioning.  The  lower  end  of  Big  Eddy  Canon  is  but  a  short  distance  from  the  British 
Columbia  line,  just  north  of  which  the  Pend  d'Oreille  turns  abruptly  westward  and  runs  apjiroxi- 
mately  ]»arallel  with  the  international  boundary  until  it  flows  into  the  Columbia,  a  distance  of  about 
27  miles  from  where  it  leaves  the  United  States.  We  did  not  visit  this  part  of  the  river  for  two 
reasons:  (1)  Dr.  Gorham's  notes  and  Mr.  |5ean's  report  upon  the  obstructions  were  sufficiently  full  to 
enable  us  to  judge  of  its  character;  and  (2)  several  persons  familiar  with  it,  and  with  whom  we  talked, 
all  agreed  that  there  are  no  obstructions  below  Big  Eddy  Cafion  which  are  nearly  as  serious  as  Big 
Eddy  Cafion  or  Metaline  Falls,  All  agree  that  Metaline  Falls  is  the  most  serious  obstruction  found 
anvwhere  in  the  Pend  d'Oreille. 

« 

From  Mr.  Bean's  report  and  from  our  conversations  with  prosi>ectors  and  others  living  along  the 
Pend  d'Oreille,  it  appears  that  there  is  a  series  of  rapids  near  the  mouth  of  the  river  and  another  just 
ab<)ve  the  mouth  of  Salmon  River,  Avhich  empties  into  the  Pend  d'Oreille  just  above  the  Washington 
line.  These  are  all  said  to  be  rapids  rather  than  falls  and  probably  would  not  interfere  with  the 
ascent  of  salmon  in  the  l^ast.  From  the  foregoing  it  therefore  appears  that  there  are  no  serious 
obstructions  in  Clarke  Fork  of  the  Columbia  which  woiild  prevent  salmon  from  reaching  Lake  Pend 
d'C)reille  and  Flathead  Lake,  or  other  part*  of  that  river  basin. 

Th(*  Pend  d'Oreille  River  is  one  of  the  most  beautiful  and  picture8([ue  in  America.  It  is  a  magnifi- 
cent river,  probably  averaging  over  1,000  feet  in  width  and  being  very  dwi-p  throughout  most  of  its 
course.  In  most  jdaces  there  is  a  good,  strong  current,  becoming  dangerous  rapids  in  the  narrower 
jdaces.  The  water  is  clear  and  pure  and  cold — an  ideal  trout  stream.  The  depth  varies  greatly,  high 
water  occurring  in  July  from  melting  8n')ws.  Late  in  August  or  September  the  water  is  many  feet 
lower  than  in  July.  High  mountain  slopes  ascend  abruptly  from  the  river's  banks  throughout  most 
of  its  course,  and  these  are  covered  with  a  heavy  evergreen  forest  and  a  dense  growth  of  underbrush. 
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lu  other  phicca,  aa  at  Uak,  La  Cluires,  and  Metalme,  t 
acres  of  c:ccullBnt  rarmiii>;  laud.  During  high  water 
water,  but  wlicn  the  wnCera  HlllI;jillc^  tbuao  trivets  becon 
Trout  are  nbuiidnut  in  thisrivur;  Baliuon  trout  a 
We  know  iif  no  stream  which  offers  fiuer  opportuoit 
d'Oruille.  Ui-cr,  wild  geesu,  and  ducks  were  also  aueu 
below  MetfiliDe  wo  were  compelled  to  walk  back  to  N 

was  no  trail  for  tlia  greater  part  of  tliis  distance,  excepb  a  cattle  trail,  which  wiis  used  by  cattle  oiilf 
later  in  tlio  summer  and  which  wua  uoir  iiuiter  wucer,  we  found  the  tri|i  a  verj  difficult  oue,  atteuded 
by  many  hardships.  Wo  reached  Xewjmrt  early  iti  the  morning  of  August  15,  where  we  took  the 
train  for  Colville,  Washington. 


le  river  bottom  widens  out  and  there  are  many 
large  arcaa  of  this  level  laud  ate  covered  by 
e  valuable  meadow  lands. 

'e  also  quite  abundant,  and  both  bite  readily. 
es  for  sport  with  the  rod  thiiu  the  lower  Pend 
in  considerable  nnmbers.  From  the  Big  CaElon 
iwport,  a  diatauce  of  about  T5  miles.    As  thiTO 


THE  tJI'PER  COLOMBIA  KIVER. 


The  Upper  Columbia 
tarics  were  esamiaeil,  iioi 

Eellte  Falls,  about  9 
that  need  mentioning  in  this  conuectiun.     At  this  place  the 
crystalline  rock,  the  strata  of  which  have  i  gentle   hp  npsti 
into  two  jiarta,  as  shown  in  the  fuiluwiug  diagrjm 


it  several  of  its  tribu- 


I  visited  only  at  Kettle  Falls,  Waahiu^toi 
hich  are  given  in  the  following  pages, 
from  Colville,  Washington,  are  the  only  falls  iu  the  Up|>er  Columbia 
cuts  through  a  ledge  of  highly 
A  large  island  divides  the  river 


Falls. 


At  the  present  stag  of  ater  we  j  Igod  these  falls  tol  ave  a  vertical  fall  of  12  to  Ij  feet  e.icli,  but 
they  are  not  of  ci|U:il  h  ght  thr  h  t  their  ent  ra  v  Ith  The  upptr  fills  (»)  was  iit  least  11  I'eet 
vertii'al  ncai'  llie  island  and  in  (he  middle,  but  toward  the  right  bunk  it  seemed  to  be  Iowit  ati'l  less 
vertical.  The  lower  fall  (fc)  is  ]>robably  15  feet  high  in  its  highest  places,  but  at  the  right  sliori-  il. 
too,  is  Dot  so  high  nor  so  nearly  vertical.  At  c  is  a  seething  whirlpool,  the  wuter  coming  around  the 
left  side  ef  the  island,  having  to  make  nn  abrupt  turn  in  order  to  get  out.  The  upper  fall  is  iirnbably 
not  of  great  importance  iu  tbisoouuection,  for,  when  siilmon  have  oneii  gotten  above  the  lower  falls 
tlx'y  can  go  around  to  the  right  (going  npstrcani)  of  the  island  where  there  arc  no  serious  obatnie- 
tbns,  but  they  lire  Keen  to  swim  uji  over  the  upper  falls,  George  E.  iind  Jacob  A.  Meyers  are  two 
iuti-lligent  and  ivell-lufornied  men  who  have  lived  at  Kettle  Falls  for  23  years,  and  are  quite  familiar 
with  the  falls  iiNil  (heir  relation  to  the  Nnlniou.  From  them  wi<  olitaineii  the  following  information: 
Up  to  1«7M  salmon  were  very  abundant  in  this  part  of  the  Columbia;  "  millions  were  seen  ascending 
the  falls  every  «eaHon,"  The  run  would  begin  iu  Juin- anil  continue  until  Oitober,  the  biggest  run 
being  in  the  last  half  of  August.    The  tun  toward  the  end  of  June  was  also  large,  hut  while  there  was 
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tho  city  of  Spokane,  where  it  turns  to  tlie  northwest  and  flows  into  the  Columbia,  about  45  or  50  miles 
distant.  The  total  length  of  tlio  Spokane  River  probably  exceeds  125  miles,  as  its  course  is  extremely 
winding.  For  a  considerable  i)art  of  its  cours;*  it  flows  through  vast  fields  of  lava,  into  which  it  has 
cut  a  deep  and  picturesque  channel.  The  stream  is  large  and  in  most  places  quite  deep;  the  bed  in 
many  places  is  strewn  with  large  granite  bowlders  or  large  irregular  masses  of  lava,  which  render 
seining  next  t<»  imjwssible. 

About  6  miles  below  C<eur  d'Alene  Lake  are  Post  Falls,  which  probably  do  not  interfere  with  the 
free  movement  of  fish. 

In  the  city  of  Spokane,  wticre  tho  river  breaks  through  a  lava  flow,  there  are  several  very 
beautiful  falls  and  rapids,  which  have  been  modified  in  various  waj's  in  utilizing  the  water  power  for 
milling  purposes.  Those  obstructions,  natural  and  artificial,  are  impassable  to  fish.  Siilmon  find  no 
obstructions  in  the  Lower  Spokane  and  ascend  as  far  as  these  falls.  Formerly  salmon  were  said  to  be 
abundant  as  far  up  as  the  falls,*  but  now  they  are  seldom  seen  farther  up  than  the  mouth  of  the  Little 
Spokane.  This  stream  was  examined  in  and  near  the  city  of  Spokane  by  Mr.  B.  A.  Bean  in  October, 
1892,  and  by  Profs.  Evermann  and  Jenkins  August  19  and  20,  1893. 

The  water  is  clear,  cold,  and  pure.  The  only  contamination  is  that  from  the  city  of  Spokane,  and 
that  does  not  seem  to  be  at  nil  s/rioiis  as  yet.  An  abundance  of  fish  food,  such  as  insects  and  their 
larvjc,  small  mollusks,  and  crawfish,  was  noticed  in  this  river. 

Coeur  d'Alene  Lake.  — This  is  one  of  the  largest  and  most  picturesque  lakes  in  Idaho.  It  is  very  irreg- 
ular in  shape,  occupying,  as  it  does,  a  narrow  mountain  valley  together  with  its  lateral  ramifications. 
Its  greatest  length  from  north  to  south  is  probably  not  less  than  22  miles,  while  its  average  width  is 
less  than  3  miles.  The  Creur  d'Alene,  St.  Joseph,  and  other  mountain  streams  are  tributary  to  this 
lake,  the  outlet  of  which  is  Spokane  River.  Trout  are  abundant  and  of  excellent  quality  in  the  lake, 
but  salmon  arc  not  known  to  occur  in  it.  The  numerous  falls  in  the  Spokano  River  in  the  city  of 
Spokane  undoubtedly  prevent  the  ascent  of  salmon  to  Cieur  d'Alene  Lake.t  This  lake  was  fished 
August  21  near  the  outlet,  1^  miles  west  of  Cceur  d'Alene.    Temperature  of  water  at  4  p.  m.,  75° ;  air,  86°. 

Uangman  Creek. — This  is  an  unimportant  stream,  tributary  to  tho  Spokane.  It  was  examined  in 
the  vicinity  of  Tekoa,  Wash.,  where  it  was  found  to  be  a  small,  rather  filthy  stream,  not  suitable  for 
trout  or  other  food-fishes,  but  well  supplied  with  minnows  and  suckers  of  several  species. 

*  Regarding  the  salmon  fishing  at  these  falls  in  1841,  Capt.  Wilkes  has  the  f<dlowiu<j: 
*'The  number  of  Indians  actually  resident  about  the  falls  is  150;  but  during  the  height  of  the 
fishing  season  there  are  often  nearly  1,000,  consisting  of  all  the  Spokane  tribe,  who  are  generally 
included  under  the  name  of  the  Flatheads.  They  subsist  for  tlie  most  i)art  on  roots,  fish,  berries,  and 
game.  At  the  opening  of  tho  spring,  in  March  and  April,  or  as  soon  as  the  snow  di8ai)pears,  they  begin 
to  search  for  a  root  resembling  the  cammass,  which  they  call  pox-pox.  This  lasts  them  till  the 
beginning  of  May,  when  it  gives  place  to  a  bitter  root,  termed  spatylou.  This  is  a  slender  and  white 
root,  not  unlike  vermicelli  in  appearance,  and  when  boiled  it  dissolves  into  a  white  jelly,  like  arrow- 
root. It  has  a  bitter  but  not  disagreeable  flavor,  and  is  remarkable  for  growing  in  gravelly  soils 
where  nothing  else  will  thrive.  In  .lune  the  itzwa,  or  cammass,  comes  in  season,  and  is  found  in  greater 
quantities  than  the  others  all  over  the  country,  particularly  in  the  meadow  grcmnds.  This  root  was 
thought  by  many  of  us  to  have  the  taste  of  boiled  chestnuts.  Before  this  fails  the  salmon  make  their 
ai)pearance,  and  during  the  summer  months  the  ln«liaiis  enjoy  a  very  i)lentiful  8upi)ly  of  food.  While 
the  men  are  emjiloyed  fishing,  the  women  are  busy  digging  the  cannnass,  which  may  be  termed  the 
principal  occupation  of  the  two  sexes.  They  devote  a  portion  of  their  time  to  the  ct>llection  of  berries, 
a  work  which  is  principally  th«'  duty  of  the  younger  jiart  of  the  tribes. 

"In  September  and  October  the  salmon  still  claim  their  att«'iitioii,  although  they  are,  aficr  having 
deposited  their  roes,  (juite  exhausted  a>id  about  to  i)erish,  yet  these  are  dried  for  their  winter  consump- 
tion, and  unless  they  had  recourse  to  these  much  want  would  ensue,  which  is  always  tin*  cast*  if  the 
salmon  should  be  scarce.'' 

+  Tho  Indian  legend  given  \\\  Wilkes' Narrative,  vol.  i\,  p.419,  is  interesting,  in  that  it  shows  that 
the  falls  at  Spokane  have  always  been  regarded  l)y  the  Indians  as  a  barrier  to  the  aseeiit  of  salmon  to 
C<i'ur  d'Alene  Lake : 

"Th«*y  have,  in  common  with  the  other  tribes,  many  traditions  connected  with  the  rivers  and 
remarkable  featuresof  their  <'ountry.  In  these  ih(^  ]»rairie  wolf  bears  always  a  c<Mispieuous  ])art.  This 
wolf  was  not  an  (►bject  of  worship,  but  was  supposed  to  be  endowed  with  supernatural  powiTs,  and 
to  exert  them  in  many  ways.  On  one  occasion  it  is  r«'lated  that  the  wolf  was  desirous  of  having  a 
wife,  and  visit(Ml  the  tribes  on  the  Si)okanfr  for  that  ]Mir])ose,  demanding  a  young  woman  in  nianja^ie. 
This  re<|ue8t  being  granted,  he  promised  tiiat  llie  salmon  should  be  al)undant,  and  for  this  ])urpo>«'  he 
raised  the  rapids,  that  they  might  be  cauglit  with  facility.  After  In*  had  been  gratilietl  in  thi>  iir>i 
instance  he  made  the  same  rofpiest  of  the  others,  among  them  of  the  .*<ketsui  ((Neur  cl'Aleiie )  tribe. 
who  were  th<*  only  ones  to  refuse.  He  thereupoji  lornu'd  the  great  falls  of  the  Spokane,  which  have 
ever  since  prevented  the  fish  from  ascencling  to  their  territorv." 
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Walla  Walla  Hirer. — This  is  a  river  of  some  importance  flowing  into  the  Columbia  at  the  town  of 
Walhila,  about  30  miles  west  of  Walla  Walla.  It  was  examined  August  23,  at  Wallula,  below  the 
railroad  bridge.  It  is  here  a  good-sized  stream.  3  to  8  feet  deep  in  the  channel,  and  has  a  velocity  of 
about  one-half  foot  ])er  second.  Temperature  at  noon,  70^^;  air,  80-\  The  bed  of  the  stream  was  of 
soft  mud,  with  an  abundance  of  Chara  and  other  vegetation  in  places,  and  the  water  was  rather 
muddy.  At  this  i)lace  Messrs.  Thoburn  and  Rutter  obtained  the  only  specimens  of  Columbia  irans- 
montana  that  were  secured  bv  auv  of  us. 

«  « 

Mill  O-eeA:.— This  is  a  small  stream,  tributary  to  the  Walla  Walla  Kiver  near  Walla  Walla.  It 
was  examined  August  14  south  of  Walla  Walla  one  half  mile.  Width,  12  feet;  depth,  10  inches;  cur- 
rent, 1^  feet.  Temperature  at  8:30  a.  m.,  56-;  air,  73-^.  The  bottom  here  is  of  coarse  gravel.  We 
could  not  learn  that  salmon  are  ever  taken  in  this  stream. 

Umatilla  River. — The  Umatilla  Kiver  was  examined  August  23  near  its  mouth,  and  on  August  12 
near  Pendleton,  Oreg.  At  Pendleton  it  had  an  average  width  of  25  feet,  dei)th  of  14  inches,  and  a 
velocity  of  1  foot.  Temperature  at  11  a.  m.,  70^.  The  bottom  was  of  coarse  gravel  covered  with  alga?, 
and  the  water  was  clear.  Mr.  Smith,  of  the  Commercial  Stables  at  Pendleton,  says  that  no  salmon  come 
as  far  up  the  river  as  Pendleton.  He  has  never  known  any  salmon  to  occur  there.  They  probably 
occur  in  the  lower  part  of  the  stream,  but  we  could  get  no  reliable  information  upon  the  matter. 

Des  Chutes  Itiver. — This  is  a  southern  tributary  of  the  Columbia,  into  which  it  flows  at  a  distance 
of  10  or  15  miles  above  The  Dalles.  It  was  visited  August  24.  The  falls  of  Des  Chutes  River,  located 
near  its  mouth,  are  about  30  feet  high  in  low  water;  in  high  water  a  series  of  rapids.  In  the  Des 
Chutes  the  difl'erence  between  high  and  low  water  marks  varies  from  40  to  90  feet,  according  to  the 
"width  of  the  river.  The  highest  water  is  about  June  20,  the  lowest  during  the  coldest  part  of  the 
winter.  Salmon  usually  And  the  falls  no  obstruction.  Numerous  salmon  are  said  to  run  up  the  John 
Day  River.  They  are  caught  in  large  numbers  by  the  Indians,  but  we  find  no  authentic  information 
concerning  their  spawning. 

Yakima  River. — The  Yakima  is  a  good-sized  stream,  rising  in  numerous  lakes  near  Snoqualmie 
Pass,  southeast  of  Seattle  about  50  miles,  and  flowing  southeast  about  150  miles  to  Pasco,  where  it 
joins  the  Columbia.  At  Ellensburg  ami  North  Yakima,  where  this  river  was  visited  by  Dr.  Jenkins, 
it  runs  through  a  broad,  fertile  valley,  and  its  waters  are  extensively  used  for  irrigation  purpos«»s. 
At  Ellensburg  the  stream  is  about  160  feet  wide  and  10  feet  deep,  and  flows  about  1  foot  per  second. 
The  water  is  clear  and  cold;  its  temperature  at  9  a.  m.,  August  24,  was  60-.  At  North  Yakima  the 
stream  is  very  clear  and  flows  with  a  rapid  current  through  an  open  valley,  over  gravel  and  sand,  and 
had  a  temperature  of  64^.  The  Yakima  has  many  important  tributaries,  in  all  of  which  trout  are  said 
to  abound. 

Wilson  Creek  near  Ellensburg  had  an  average  width  of  about  18  feet,  depth  of  18  inches,  and  a 
current  of  2  feet  per  second. 

Manistash  Creek  «'mpties  in  on  the  right  bank  of  th«^  Yakima  near  Ellensburg.  For  a  few  miles 
above  its  mouth  nearly  all  the  water  is  taken  out  for  irrigation  purposes.  Six  miles  from  Ellensburg 
it  comes  through  a  canon  into  the  valley.  At  this  point  it  is  a  fine  stream,  abounding  in  trout.  It  is 
here  25  feet  wide,  with  a  velocity  of  about  3  fet^t  ]>er  second.  The  water  is  clear  and  cxctellent. 
The  temperature  at  11  a.  m.  was  55  .  lielow  this  i)oint,  about  2  miles  from  its  mouth,  where  most  of 
the  water  is  taken  out  for  irrigation,  the  stream  was  about  6  fe«»t  wide,  with  an  average  depth  oi  6 
inches  and  a  velocity  of  one-half  foot  per  second.     Temperatnre,  5S    at  9:45  a.  m. 

The  Yakima  was  visited  also  at  Prossen,  at  which  jnunt  tliere  is  a  low  fall  of  some  3  or  4  feet, 
with  a  long  gentle  ripple  above  it.  The  fall  would  foim  no  obstacle  to  the  asccmt  of  salmon  unless  at 
time  of  very  low  water.  The  tem]M'ratnie  was  70  at  10  a.  in.  At  North  Yakima  the  Yakima  receives 
one  of  its  principal  atllnents  from  the  west.  This  is  the  Natchess  Kiver,  which  takes  its  rise  among 
the  snowlields  of  Mount  Ivanier  and  Cowlitz  Pass.  This  is  a  clear,  cold  stream,  admirably  suited  to 
trout.  In  its  lower  course  such  common  species  as  the  chisel-mouth  (J(ror7/n7//«  «/M/rtc('//«^,  Anoxia 
nuhila,  and  l*antonteuH  jordani  were  found.  Those  ac(iuainte<l  with  the  facts  state  that  formerly,  up 
to  about  1SM.5,  salmon  of  three  or  four  kinds,  inchuling  the  jjuinnat.  ran  \\\y  the  Vakima  h'iver  to  this 
valley  and  spawned  in  the  river  in  gre.it  numlx'rs.     At  ])resent  very  few  make  their  appearance. 

Cowlitz  Rirer. — The  Cowlitz  Kiver.  made  famous  in  Dr.  .Jordan's  deliurhtfuUv  intcrestin^r  "Storv 
of  a  Salmon,'*  has  its  sources  in  the  snowliebls  on  the  west  sloi)es  of  M(Mint  Kani(  r.  and  llows  through 
the  densely  wooded  country  westof  the  Cascades  for  moic  than  10()  miles  before  it  Joins  theColumbia. 
This  region  is  very  moist  and  is  little  suited  to  agriculture,  and  th»»  stream  will  never  be  nee<hMl  for 
irrigation.     The  Cowlitz  was  visited  by  us  at  Casth'  Kock.     It   is  there  a  very  deep,  sluggish  stream. 
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extensively  used  for  raftiug  lumber.  It  bad  a  temperature  of  about  60^,  August  25.  Salmon  ascend 
tbe  stream  in  large  numbers  to  and  al>ove  Castle  Rock.  They  make  their  appearance  in  the  fall  about 
the  first  of  September,  and  are  caught  by  tbe  ton  at  Castle  Rock  and  at  numerous  points  below.  AVe 
were  informed  that  two  kinds  of  salmon  are  taken,  quinuat  and  the  silver  salmon.  The  quinnat  makes 
its  apjMjarance  lirst,  and  is,  according  to  reports,  obtained  in  great  numbers.  We  do  not  know  how 
safely  one  may  rely  upon  the  reports  of  the  fishermen,  however. 

Toutlc  liiver. — Toutle  River  is  a  fine,  clear  stream  entering  the  Cowlitz  fiom  the  east,  about  4 
miles  a])ovo  Castle  Rock.  It  was  visited  by  us  2  miles  above  its  mouth.  At  that  point  it  was 
about  100  feet  wide,  averaging  perhaps  1  to  IJ  feet  deep,  and  was  flowing  rapidly  over  rounded 
bowlders  and  stones  of  small  size.  Its  current  was  perhaps  1^  or  2  feet  per  second.  At  11  a.  ra.  the 
temperature  was  59i"\  The  stream  flows  through  a  very  sparsely  inhabited  country.  A  few  miners 
and  a  larger  number  of  lumbermen  live  on  its  upper  course.  It  flows  everywhere  through  a  dense  fir 
forest,  in  which  are  some  deciduous  trees.  All  agree  that  the  salmon  ascend  this  stream  yearly  in 
large  numbers. 

In  addition  to  the  investigations  which  were  made  in  the  Columbia  River  basin,  some  little  work 
was  done  on  streams  tributary  to  Puget  Sound,  or  which  flow  directly  into  the  Pacific.  Drs.  Gilbert 
and  Jenkins  examined  Newaukum  and  Skookumchuck  rivers,  and  in  June,  1892,  Prof.  Evermann  spent 
parts  of  two  days  examining  Lake  Washington  at  Seattle,  and  the  Snoqualmie  River  in  the  vicinity 
of  Snoqualmie  Falls. 

NEWAUKUM  KIVER. 

This  stream  is  a  small  tributary  of  Chehalis  River,  into  which  it  flows  near  the  town  of  Chehalis. 
It  was  visited  near  its  month  August  27. 

SKOOKUMCHUCK  RIVER. 

This  river  rises  on  the  divide  near  the  headwaters  of  the  Newaukum,  and,  flowing  to  the  north- 
west, empties  into  an  arm  of  Puget  Sound  near  old  Fort  Steilacoom. 

The  Newaukum  and  the  Skookumchuck  are  both  interesting  as  having  furnished  us  many 
specimens  of  young  dog  salmon.  They  were  found  in  both  of  these  streams  in  abundance  and  were 
evidently  the  young  of  the  preceding  year. 

LAKE  WASHINGTON. 

This  lake  is  a  magnificent  body  of  fresh  water,  extending  for  more  than  20  miles  north  and 
south,  just  east  of  Seattle.  Some  collecting  was  done  here  on  June  25,  1892.  Nothing  was  found, 
Jiowever,  except  two  or  three  species  of  Ciiprinida'  and  a  number  of  blobs. 

SNOQUALMIE  RIVER. 

This  riverrises  near  Yakima  and  Snoqualmie  passes  and,  flowingwestward,  joins  the  Snohomish, 
which  in  turn  flows  into  the  Sound.  The  Siio<(ualmie  was  visited  June  26  and  27,  1892,  and  a  small 
collection  of  fishes  obtained.  At  the  falls  this  river  was  150  to  200  feet  wide  and  about  6  feet  deep, 
entirely  too  deep  for  seining,  only  occasional  shallow  places  being  found  where  the  seine  could  be 
drawn.  At  Snoquiilmie  Falls  the  river  descends  2f)8  feet  in  a  single  ))lunge.  Trout,  however,  are 
abundant  both  above  and  below  the  falls.  The  only  other  species  obtained  were  a  few  minnows  and 
suckers.  We  were  unable  to  secure  any  reliable  information  as  to  the  occurrence  of  salmon  in  Sno- 
qualmie River  or  in  Lake  Washington. 
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NOTES  ON  THE  FISHES  OF  THE  COLUMBIA  RIVER  BASIN,  WITH  DESCRIPTIONS 

OF  FOUR  NEW  SPECIES. 

In  the  following:  notes  on  the  fishes  of  the  Columbhi  River  basin  we  have  included 
not  only  those  collected  by  us,  but  also  the  small  collections  made  by  Messrs.  Bean 
and  Woolmau  in  1892,  and  the  few  species  obtained  in  Newaukum  and  Skookum- 
chuck  rivers  by  Drs.  Gilbert  and  Jenkins,  and  in  Lake  Washington  and  Snoqualmie 
River  in  1892. ' 

The  exact  status  of  several  of  the  species  of  Salmonidcv^  as  well  as  some  of  the 
minnows  and  suckers  and  all  the  Co/^irf^c  of  this  region,  is  a  matter  Avhich  will  require 
much  additional  investigation  to  determine.  Most  of  the  forms  which  have  been 
regarded  as  good  species  are  but  poorly  differentiated.  The  range  of  variation  seems 
to  be  very  great,  and  characters  which  are  of  undoubted  specific  value  wiien  applied 
to  Atlantic-drainage  species,  do  not  possess  any  such  value  for  classification  of  Pacific 
coast  fishes.  Each  so-called  species  seems  to  be  in  a  very  unstable  state  of  equilib- 
rium, and  not  to  have  yet  assumed  or  been  able  to  retain  with  any  degree  of  permanence 
any  set  of  specific  characters.  This  is  particularly  true  of  the  species  of  Agosia,  Catos- 
tomus,  SabnOj  and,  possibly,  Oncorhynchus. 

In  sequence  of  species  in  this  paper  we  follow  Jordan's  Catalogue  of  Fishes  of 
North  America,  1885. 

1.  Entoaphenus  tridentatua  (Gairdner).     Three-ioothed  Lamprey. 

Petromyzon    tvidentatus  Gairdner   MS.,   Richardson,   Fauna    Boreali- Americana,  293,   1836.     Type 
locality:  Falls  of  Walamet  (Willamette)  Kiver. 

Petromyzon  lividus  Giranl,  P.  R.  R.  Survey,  379,  1858.     Type  locality:  Wahlahmatli  (Willamette) 
River,  Oregon. 

Petromyzon  astori  Girard,  loc.  cit.,  380.     Type  locality:  Astoria,  Oregon. 

This  lamprey  was  first  seen  by  us  at  Lower  Salmon  Falls,  on  Snake  River,  on  August  8. 
Over  40  specimens  were  here  found  dead  on  a  sand  bar  below  the  falls.  They  had  ])robably 
died  the  night  before,  and  had  been  deposited  on  the  spit,  where  buzzards  were  busily  feasting 
on  them  when  we  arrived.  We  were  informed  that  the  lampreys  in  their  upward  migration 
reach  this  point  in  the  river  sometime  during  July,  after  the  water  has  begun  to  go  down. 
They  are  said  to  make  good  sturgeon  bait,  and  can  be  best  caught  in  the  evening  or  in  the 
early  morning,  when  they  are  found  clinging  to  the  rocks  at  the  falls.  On  August  11,  a  large 
number  of  decayed  specimens  was  found  on  the  banks  of  the  Umatilla  River  at  its  mouth. 
They  were  high  up  on  the  banks,  and  had  apparently  died  and  drifted  ashore  several  weeks 
before,  atatime  when  the  river  was  higher.  They  ascend  the  Umatilla,  and  are  caught  by  the 
Indians  for  food.  On(?  dead  specimen  wasseen  at  Pendleton.  A  nnmberof  larv;e,  1 A  to2  inclies 
long,  were  taken  from  dc^'brisin  the  bottom  of  a  pool  in  the  Xatchess  River  at  North  Yakima. 

The  lampreys  are  well  known  to  tlie  owners  of  salmon-wheels  on  the  Lower  Snake  and  the 
Columbia,  and  are  universally  called  eels.  At  Lewiston,  we  learned  that  the  lam])reys 
begin  their  run  very  early,  being  already  in  the  stream  when  the  salmon-wheel  is  first  ])nt  in 
)>laee  in  the  spring.  They  are  occasionally  caught  by  tluse  wheels  in  such  numbers  ns  t»)  fill 
the  boat,  and  are  said  to  be  valuable  for  the  oil  they  contain.  This  lamprey  was  seen  also  by 
Dr.  Eigenmann,  at  La  (Jrande  and  Caldwell,  in  18}»2. 

2.  Acipenaer  transmontanus  Richardson.     Cttlumhia  lilvcv  Siniffeon. 

Acipenscr  transmontanus   Richardson,   Fauna   IJoreali-Americana,    iii,  278.   IKM].     Type  locality: 
Columbia  River  at  Fort  Vancouver. 

The  sturgeon  ascends  the  Snake  River  to  above  tlu^  r])])er  Salmon  Falls,  between  wliicli 
and  Auger  Falls  it  is  freijuently  taken.  We  wer«*  unabh*  to  learn  that  tliey  ])assed  tin- 
Auger  Falls,  which  apparently  serve  as  a  barrier  to  both  sturgeon  and  sjilmon.  We  are 
informed  by  numerous  fishermen  that  the  sturgeon  are  in  the  river  throughout  the  year,  and 
can  be  taken  at  any  season.  They  an?  found  at  Glen's  Ferry  throughout  the  year,  and  we 
were  told  of  individuals  taken  there  weighing  as  much  as  (JOO  to  800  pounds.  No  delinite 
information  as  to  their  spawning  season  could  l)e  secured. 
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3.  PantosteuB  jordani  Evermann. 

Pantostens  jordani  Kveriiiaiin,  Bull.  U.  S.  Fish.  Coium.  for  1892,  January  27, 1893, 51.  Type  locality : 

Red  Rock  River,  Red  Rock,  Moutaua. 
Pantosteus  colnmbiamts  Eigenmanu  «&   Kigeuinauu,  Amoricau  Naturalist,   February  4,   1893,   151. 
Type  locality :  Boise  Kiver,- Caldwell,  Idaho. 

Recent  explorations  of  the  Fish  Commission  have  shown  this  sucker   to  be  an  abundant 

species  in  the  region  about  the  Black  Hills  in  South  Dakota  an<l  Wyoming.     Dr.  Kigenmaon 

was  the  first  to  obtain  it  in  the  Columbia  Basin,  ho  having  found  it  at  Caldwell,  Idaho,  in 

1892.     During  our  investigations  we  found  this  to  be  an  abundant  and  widely  distributed 

j^  species  in  the  Columbia  Basin.     Specimens  were  obtained  by  us  at  the  following  places: 

r.xAP^'^  ^  Snake  River  at  Idaho  Falls,   1;  Ross  Fork   near  Fucatello,  49;  Boise  River  at  Caldwell,   4; 

y    4.    g^  Pay<'tte  River  at  Payette,  13;  Umatilla  River  at  Pendleton,  3;  Columbia  River  at  Umatilla, 

yv***^^   r        .1;  Natchess  River  near  North  Yakima,  9.     .V  comparison  of  these  specimens  with  a   large 

-.'-*'*^l^^     series  from  various  places  in  the  Missouri  River  Basin  shows  them  to  be  specifically  identical. 

f"*"*     '     Young  examples  from  Payette,  Caldwell,  and  elsewhere,  agree  perfectly  with  Dr.  Eigenmann's 

description  of  P.  columbianuH.     The  dorsal  rays  vary  from  10  to  13;  the  scales  from  82  to  107. 

4.  CatostoxnuB  catostomufi  (Forster). 

Cyprinus  caioBtomus  Forster,  Philos.  Trans.,  1773,  155.     Type  locality :  Streams  about  Hudson  Bay. 

Specimens  from  Little  Wood  River,  Shoshone,  Idaho,  25;  Ross  Fork  near  Pocatelio,  Idaho, 
10;  Payette  Kiver,  Payette,  Idaho,  2;  Ccpur  d'Alene  Lake,  Cceur  d'Alene,  Idaho,  7;  Umatilla 
River,  Pendlet(»n,  Oreg.,  4;  Columbia  River,  Umatilla,  Oreg.,  1;  Pataha  River,  Starbuck, 
Wash.,  3;  Mill  Creek,  Walla  Walla,  81;  Creek  at  Sand  Point,  Idaho,  38. 

I).  11  or  12;  scales,  90  to  104. 

This  species  differs  from  latipinniSy  griaeuSf  and  catoatomus  (Evermann;  Eigonmann)  in  its 
thin  and  rather  narrow  lower  lip,  which  is  incised  for  but  little  over  half  its  depth.  Two  well- 
separated  Stories  of  large  papillae  cross  the  lip  between  base,  of  incision  and  sheath. 

5.  CatostomuB  pocatelio  sp.  nov.     Moo-gad-ee  of  the  Fort  Hall  Indians.     (PL  21.) 

Type  locality :  Ross  Fork  of  Snake  River  near  Pocatelio,  Idaho,  where  18  specimens  were 
collected  August  4,  1893.  Type,  No.  45385,  U.  S.  Nat.  Mus.  Co-types,  No.  45386,  U.  S.  Nat. 
Mus.,  and  Nos.  1135  to  1141,  Museum  Leland  Stanford  Junior  University. 

Related  to  Cato8tamu8  catostomus  (Forster). 

Description:  Head,  4;  depth,  5;  eye,  4|;  snout,  2^;  interorbital  width,  2J;  D.  10;  A.  7; 
scales,  19-95-14,  about  50  before  the  dorsal.  Body  moderately  stout;  head  heavy ;  snout  not 
very  ]>ointed;  eye  rather  large — larger  than  in  any  related  species,  its  diameter  2^"  snout 
or  2*1  in  interorl>ital  width;  eye  placed  high;  middle  of  pupil  a  little  nearer  posterior  edge  of 
opercle  than  to  tip  of  sncmt.  Mouth  narrow;  upper  lip  rather  thick,  but  not  pendent,  with 
three*  (letinite  rows  of  papilla* ;  lower  lip  incised  nearly  to  base,  a  single  series  of  small  papillse 
bt^tween  sheath  and  base  of  incision:  lobes  of  lower  lip  short  and  rounded;  cartilaginous 
sheath  of  lips  rather  strongly  developed.  Scales  small,  (rrowded,  and  very  nmch  reduced  in 
size  on  anterior  part  of  body;  lateral  line  imperfect.  Origin  of  dorsal  tin  midway  between 
tip  of  snout  and  base  of  caudal  rays;  greatest  height  of  <lorsal  tin  1^  in  head,  its  free  edge 
very  slightly  concave.  Height  of  anal  a  little  greater  than  that  of  dorsal,  1§  In  head;  pointed, 
reaching  base  of  caudal  Hn.  Pectoral  about  equal  to  anal;  ventral  If  in  head.  Peritoneum 
silvery,  with  dark  punctulations.     Air-bladder  large. 

Color  in  alcohol,  dark  olivaceous  above,  and  on  sides  to  below  lateral  line  somewhat 
mottled  with  <larker:  under  parts  pale.     Length,  150  millimeters. 

An  examination  of  the  series  of  eighteen  specimens  shows  some  variation.  Head,  3J  to  4; 
depth,  5  to  5t ;  eye,  4^  to  5-4  in  young;  snout,  2^  to  2^-2^  in  young.  The  number  of  dorsal  rays 
is  usually  10,  but  in  one  example  there  are  but  9.  There  is  considerable  variation  in  number 
of  scales  in  the  lateral  line,  the  number  in  eleven  examples  counted  being  90,  93,  93,  95,  96,  96, 
100,  101,  105,  106,  107,  an<l  lOS,  respectively;  the  lateral  line  is  frequently  irregular  and  imper- 
fectly  developed. 

From  CatostomuM  catostomns,  which  this  species  resembles,  it  <liffers  in  its  larger  eye,  fuller 
lower  lip,  and  somewhat  larger  head.  These  characters  may  all  prove  unreliable,  however. 
From  C.  griseus  and  i\  latipinnia  of  the  same  size  it  <litiers  in  its  narrower  upper  lip  and  larger 
eye,  as  well  as  in  other  minor  characters. 
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This  spocies  was  found  only  in  Ross  Fork  just  above  the  Fort  Hall  Indian  Agency.  It 
does  not  seem  to  be  very  coniinon,  as  a  day's  collecting  in  this  stream  resulted  in  taking 
only  18  specimens  of  the  s])ecie8.  It  apparently  does  not  attain  a  length  of  more  than  6  to 
8  inches.     The  Indian  name  Moo-gad-ee  means  sucker,  or  that  which  sucks. 

6.  Catostomus  macrocheilus  Girard. 

Catostomus  macrocheilus  Girard,   Proc.  Aca<l.  Nat.  Sci.  Phila.  185(>,  175.     Type  locality:    Astoria, 
Oregon. 

Specimens  obtained  from  Payette  River  at  Payette,  5;  Boise  River  at  Caldwell,  17; 
Clearwater  Creek  at  Lewiston,  2;  Hangman  Creek  at  Tekoa,  6;  Hangman  Creek  at  Spo- 
kane, 1;  Pataha  River  at  Starbuck,  7;  Walla  Walla  River  at  Wallula,  5;  Colville  River  near 
Colville,  10;  Umatilla  River  at  Pendleton,  2;  Snake  River,  at  Payette,  2;  Columbia  Rivq^  at 
Umatilla,  1;  Skookumohuck  River  near  Centralia,  7;  Post  Creek,  St.  Ignatius  Mission,  Mont., 
1;  Pend  d'Oreille  River,  Newport,  Idaho,  19. 

This  is  the  common  sucker  of  the  Columbia  and  Lower  Snake  rivers,  and  large  numbers 
were  frequently  seen  feeding  in  the  shallow  waters  along  shore.  In  25  specimens  the  dorsal 
raj's  were  as  follows.  Thirteen  rays  in  1  specimen,  14  in  15,  15  in  8,  16  in  1.  Scales  67  to  70. 
The  four  specimens  reported  by  Eigenmann  from  Idaho  Falls  are  more  likely  referable  to  C. 
ardens;  C.  macrocheilus  probably  does  not  occur  in  the  Upper  Snake. 

7.  Catostomus  ardens  Jordan  &  Gilbert. 

Cato*/owiM8  rtr(feM8  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  464.     Type  locality:  Utah  Lake, 
Provo,  Utah. 

Six  specimens  from  Mink  Creek,  near  Pocatello,  are  identified  with  this  species.  No  adults 
of  C.  ardens  were  obtained,  and  the  status  of  ardens  and  macrocheilus  in  the  Columbia  can  not 
be  determined  until  a  larger  series  is  available  for  comparison.  In  all  suckers  of  this  type 
thus  far  taken  from  Snake  River  above  the  falls,  including  those  from  President  Camp  and 
from  Heart  Lake,  the  dorsal  fin  is  small,  containing  but  11,  12,  or  13  rays;  and  the  caudal 
peduncle  is  thicker  than  in  specimens  of  macrocheilus  of  equal  size.  Measurements  of  our 
specimens  are  given  in  the  following  table: 


Coll.  No. 

Head. 

Depth. 

Eye. 

Snont. 

Dorsal.    Aual. 

Scales. 

Length 
in  inches. 

o 

3  1 
20 
21 
22 
23 

4| 
41 

42 

4i 

6 
6 

2i 

13  1            7 
13  ,            7 

12    

13    

12    

'          12    

1                1 

10-67-8 
10-67-8 
71 
70 
66 
66 

10 
9i 

1 

. 

1 

1 

1 

8.  Acrocheilus  alutaceus  Agassiz  &  Pickering.     **  Chisel-mouth.'' 

Acrocheilus  alutaceus  Agassiz  &  Pickering,  Amer.  Jour.  Sci.  and  Arts,  1855,  99.     Type  localities: 
Falls  of  the  Willamette  and  in  Walla  Walla  River. 

Specimens  obtained  from  Payette  River  at  Payette,  53;  Pataha  Creek  at  Starbuck,  1; 
Umatilla  River  at  Pendleton,  15;  Natchess  River  at  North  Yakima,  2;  Walla  Walla  River  at 
Wallula,  Wash.,  1;  Columbia  River  at  Umatilla,  26;  Potlatch  Creek,  2  miles  above  month, 
19;  Snake  River  at  Payette,  17;  Boise  River  at  Caldwell,  5. 

So  far  as  known  this  spocies  ts  confined  to  the  Columbia  River  basin,  where  it  is  one  of 
the  most  abundant  and  most  widely  distributed  of  the  minnows.  It  has  not  yet  been  found 
in  Snake  River  above  the  falls,  nor  is  it  known  from  the  Pend  d'Oreille  basin. 

9.  Rhinlchthys  cataractae  dulcis  (Girard).     Western  Dace;  Mot-to-nut-sc  oi  the  Fort  Hall  Indians. 

Argyreus  dulcis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  185.     Type  locality:   Sweetwater  River, 
Nebraska. 

This  widely  distributed  species  is  represented  in  the  collection  by  the  following:  Mouth 
of  Colville  River,  1 ;  Snake  River  at  Idaho  Falls,  2;  Ross  Fork  near  Pocatello,  64;  Little  Wood 
River  near  Shoshone,  9;  Cteur  d'Alene  Lake,  14;  Columbia  River  at  Pasco,  3;  Natchess  River 
at  North  Yakima,  11;  Post  Creek,  St.  Ignatius  Mission,  Mont.,  6;  Clarke  Fork  at  Thompson 
Falls,  Montana,  2. 
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Thin  species  has  hitherto  been  reported  from  the  Columbia  River  basin  from  but  ono 
place — Snake  River,  at  President  Camp;*  it  seems,  however,  to  be  a  pretty  common  fish 
throughout  that  basin.  It  was  obtained  by  Woolman  and  Bean  in  Post  Creek  and  at  Thomp- 
son Falls,  the  only  places  in  the  Pend  d'Oreille  system  where  it  has  yet  been  found.  The 
Indian  name  refers  to  the  motion  of  the  nose  in  eating. 

10.  Agosia  nubila  (Girard). 

Artjyreits  nuhihis  (iirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186.     Typo  locality:  Fort  Steilacoom, 
Washington. 

Since  the  original  description  of  this  species  no  specimens  have  until  now  been  tfiken 
from  near  the  typo  locality.  The  name  has  been  recently  used  by  Jordan  and  others  for  the 
Agosiu  inhabiting  the  Upper  Snake  Hiver  and  the  Great  Basin  in  Utah,  being  thus  considered 
synonymous  with  the  numerous  nominal  species  {earring toniij  vulncratay  rhinichthyoides,  heu- 
shaviiy  and  novemradiata)  described  by  Cope  from  streams  tributary  to  Great  Salt  Lake. 
As  this  identification  has  been  based  upon  a  comparison  with  the  imperfectly  preserved  types 
of  unbila,  the  present  collection  is  of  great  interest,  containing,  as  it  does,  material  from  15 
localities,  distributed  between  tlie  Newaukum  River  in  western  Washington  and  the  tribu- 
taries of  the  Upper  Snake  River  in  southeastern  Idaho.  A  studj'  of  this  material  has  shown 
the  desirability  of  recognizing  as  a  distinct  8ubs]>ecies  Agonia  nubila  carringtoniiy  the  form 
found  in  the  Great  Basin  and  the  Upper  Snake  River. 

Examination  of  the  annexed  tabular  statement  will  show  the  astonishing  amount  of 
variation  which  this  species  exhibits.  Thus,  the  crosswise  series  of  scales  varies  from  47  to 
70  in  number;  the  barbel  is  present  or  absent;  the  pharyngeal -teeth  vary  from  1,  4-4,  0  to 
2,  4-4,  2;  and  the  dorsal  fin  varies  much  in  position  and  somewhat  in  size.  These  characters 
occur  in  various  ccmibinations,  and  with  some  of  these  are  often  correlated  peculiarities  of 
physiognomy  and  general  appearance,  all  of  which  may  serve  to  put  a  certain  stamp  upon  the 
individuals  from  a  single  stream,  or  even  from  one  locality  in  a  stream.  Disregarding  such 
local  variations,  we  find  that  our  material,  exclusive  of  the  specimens  of  J.  nubila  carringtoniiy 
falls  more  or  less  clearly  into  three  groups,  distributed  around  certain  geographical  centers. 
Whether  we  are  hero  dealing  with  subspecies  seems  doubtful,  and  can  be  determined  only  by 
more  extensive  and  detailed  exploration.  The  first  of  these  forms,  typical  nubila,  is  represented 
in  our  collecti<m  by  a  large  number  of  specimens  from  the  Newaukum  and  Skookumchuck  rivers 
\n  west^'rn  Wjishington,  very  near  the  type  locality  of  the  species.  These  are  all  very  dark 
in  coloration,  and  have  a  jet-black  lateral  band  which  extends  along  sides  of  head  and  encircles 
the  snout.  This  band  is  absent  in  our  second  and  third  groups,  found  east  of  the  Cascades, 
or  it  is  at  most  only  faintly  indicated.  The  darker  coloration  of  the  coastwise  form  may  be 
duf  to  its  inhabiting  a  densely  forested  area,  possessing  ditterent  climatic  conditions  from 
those  characterizing  the  dry  semidesert  of  eastern  Washington  and  western  Idaho.  Both 
the  typical  nubila  and  the  lighter  interior  form  which  centers  about  Umatilla  are  characterized 
by  their  coarse  scales  (averaging  54  along  the  lateral  line)  and  their  peculiar  markings.  The 
latter  are  duo  to  the  fact  that  numenuis  scattered  scales  along  the  back  and  sides  are  of  a 
dark  slate  color,  contntsting  sharply  with  the  lighter  ground. 

The  thinl  group  centers  in  the  Sp(»kano  region,  and  is  characterized  by  smaller  scales, 
the  less-marked  peculiarities  of  coloration,  and  the  almost  uniform  absence  of  the  maxillary 
barbel.  The  inconstancy  of  this  important  generic  character  within  the  limits  of  the  s])ecies 
has  been  heretofore  noticed  only  by  Cope,  who  in  notes  on  Apocope  vulnerata  t  calls  att^Mition 
to  its  occasional  absence.  In  our  specimens  from  other  than  the  Spokane  district  the  barbel 
is  very  rarely  lacking. 

The  significance  of  the  groups  above  outlined  can  be  tlet«*rmined  satisfactorily  only  by 
the  study  of  a  much  more  extensive  series  than  that  on  which  this  paper  is  based.  An  open 
waterway  exists  betwe«'n  them,  and  it  is  useless  to  attempt  to  indicate  their  value  while  so 
large  a  part  of  the  Columbia  and  adjacent  basins  remain  nnexi)lored. 

11.  Agosia  nubila  carriugtonii  (Cope).     Mo-nha-pog-gte. 

Apocope  carr  in  gtonii  Co'pe,  Ilayden's  Fifth  Annual  Report,  1S71  (1872),  472.     Type  locality:  Warm 
Springs,  Utah. 


•  Kvormanii,  Bull.  U.  S.  Fish  Comm.  for  1891  (\Hi)2),  42. 
tCope,  Zool.  Wheeler's  Survey  W.  100th  Merid.,  047,  1876. 
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We  incliulc  under  this  ii.ame  tho  Agosia  of  tlie  Great  Salt  Lake  basin  (exclusive  of  the 
Sevier  Kiver)  and  of  the  ITpper  Snake  Kiver.  Our  collection  contains  specimens  froni  PortXenf 
River,  Mink  Creek,  and  Ross  Fork  near  Pocatello,  and  from  Little  Wood  River  at  Shoshone. 
It  differs  from  uubila  in  its  liner  scales  (average  about  05)  and  in  the  absence  of  the  sharply 
marked  bla<!kish  scales  on  the  sides.  The  Fort  Hall  Indians,  to  whom  we  showed  sj)ecimeu8 
of  tliis  minnow,  called  it  Mo-Hha-pog-yee,  a  word  which  they  say  describes  its  eating  habits. 

12.  Agosia  umatilla  sp.  nov.     (PI.  21.) 

Type  locality:  Columbia  Kiver  at  Umatilla,  Oregon,  where  15  specimens  were  collected. 
August  11, 1893,  by  Messrs.  Gilbert  an<l  Rutter.  Type,  No.  45390,  U.  S.  Nat.  Mus.  Co-types,  No. 
45391,  r.  S.  Nat.  Mus.,  and  Nos.  1142  to  1147  (Umatilla)  and  1148  to  1150  (Payette)  Museum 
Leland  Stanford  Junior  University. 

Associate  tyi)e  locality :  Payette  River  at  Payette,  Idaho,  where  3  specimens  were  secured, 
August  9,  1893,  by  Messrs.  Gilbert,  Thoburn,  and  Rutter. 

Related  to  Agosia  falcata  and  Agosia  nubila  carringtonil. 

Description  :  Head,  3J;  depth,  4f ;  eye,  4;  snout,  3.  D.  i,  9;  A.  i,  7;  scales,  14-68-8,  about 
30  beforcj  the  dorsal.  Teeth,  1,  4-4,  1  hooked.  The  body  is  rather  slender,  the  back  somewhat 
elevated;  head  pointed,  narrow;  mouth  inferior,  nearly  horizontal,  narrow;  caudal  peduncle 
compressed,  slender,  its  least  depth  2  in  head.  Origin  of  dorsal  fin  slightly  behind  insertion 
ofventrals  and  about  midway  between  base  of  middle  caudal  rays  and  nostril;  dorsal  fin 
falcate,  the  anterior  rays  nearly  as  long  as  head,  their  tips  reaching  well  behind  posterior 
rays  when  deilexed  ;  rudimentary  ray  not  enlarged  nor  spinelike;  anal  strongly  falcate,  the 
anterior  rays  much  produced,  about  as  long  as  head  and  more  than  twice  the  length  of  the 
posterior  rays;  pectoral  not  quite  reaching  ventrals,  li  in  head;  ventrals  reaching  well 
beyond  front  of  anal,  1^  in  head;  caudal  deeply  forked ;  no  ventral  stays.  Barbel  minute; 
upper  lip  without  frenum.  Color  in  alcohol,  olivaceous  above,  covered  with  obscure  patches 
of  darker;  sides  with  a  distinct  plumbeous  band  following  the  course  of  the  lateral  line  and 
extending  forward  through  the  eye  and  around  snout ;  side  with  a  number  of  dark  blotches, 
usually  imperfectly  defined,  partly  covering  the  plnmbeous  band ;  a  large  dark  blotch  on  base 
of  caudal  peduncle,  and  one  or  two  smaller  ones  on  base  of  caudal  rays.    Length,  65  mm. 

The  range  of  variation,  as  shown  by  the  co-types,  is  not  great.  Depth,  4f  to  5;  eye,  3|  to 
4;  scales,  13  or  14,  60  to  70-7  or  8;  D.  8  or  9.  There  are  slight  but  unimportant  color  difl^er- 
ences.     (For  variation  in  measurements,  see  table.) 

This  species  is  somewhat  intermediate  between  Agosia  falcata  and  A.  nubila  carringtonii. 
From  the  former  it  may  bo  distinguished  by  its  notably  smaller  scales,  absence  of  ventral  stays, 
and  smaller  eye;  from  the  latter  it  dift'ers  in  its  longer,  more  slender  snout  and  larger,  strongly 
falcate  fins.  As  in  A.  falcata,  the  top  of  head  and  anterior  portion  of  trunk  are  often  covered 
with  minute  nuptial  tubercles.  From  Agosia  adobe  it  differs  in  the  larger  eye,  which  is  con- 
tained i^  to  1|  times  in  snout,  while  in  A.  adobe  it  is  contained  2  to  2^  times;  the  fins  are 
higher  and  more  falcate,  and  the  scales  below  lateral  line  are  larger.  The  3  specimens  obtained 
fnmi  Payette  River  do  not  differ  materially  from  those  found  at  Umatilla. 

13.  Agosia  falcata  Eigenmann  &  Eigenmaun. 

Ayosia  falcata  Eigenmann  &  Eigenmann,  American  Naturalist  for  February,  1893,  153.     Type 
locality :  Boise  River,  Caldwell,  Idaho. 

This   interesting  species  was  obtained  by  us  at  the  following  places:    Boise  River  at 
Caldwell,  97;   Payette  River  at  Payette,  27;    Snake  River  at  Payette,  1;  Mill  Creek  near 
Walla  Walla,  1;  Columbia  River  at  Umatilla,  55;  Columbia  River  at  Pasco,  5. 
In  the  following  table  we  give  measurements  of  a  number  of  specimens: 


Hood 4 

Depth 4J 

Kye 33 

Snout 2J 

Dorsnl 9 

Anal 7 


Boise  River  at  Caldwell. 


I 


4       3}  ;  38  I  4 

4t  !  5    I  5i  !  5 

4       3i  ;  3J  I  3J 

2a     2}  3  I  3 

9       9  9  10 

7       7  7  7 


4   38 

3}  3} 

5   4| 

4|  5 

H     ^     3}  ;  4 

2J  23 

3  !  3 

9       9       9       9 


Scales 56    -56     53     53     55     55     55     54     56     55     59 


Payette  River  at  Payette. 


3*  3i 

4    ;  3^ 

3J  3i     3i 

2i  2}     3 

9  9    ... 


3J 

3J  4 

4i 

5 

5 

3i 

4i 

3i 

3     i  3 
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One  of  the  most  character iatic  marks  ot  thia  siiecica  is  the  prewDce  of  two  or  three  mem- 
bmuoiia  stays  couiiertiD){tbe  inner  ToQtral  raysnith  tbe  skin  oftbo  body,  thus  fuTmiag  pockets 
tiuUcr  the  ventral  Hus  Hnd  lioldiug  them  dowa  quite  Hi-mly.  AdultB  show  an  extraordinary 
devulopiueiitof  the  nuptial  InhercleH,  which  ore  present  on  top  of  head,  and  on  back  and  sides  of 
body.  Outbo  body  a  si  ugle  tubercle  islucatedon  the  uiiddleof  the  free  edge  of  each  scale,  being 
formed  by  a  tliickeoing  of  the  intcgiimtnt.  On  the  belly,  this  thickening  involves  the  eutire 
niirfaceof  the  ucules,  giving  to  this  region  a  mosaic- like  nppearunce.  Beueatb  this  thickened 
epidcmds  the  sciiles  are  often  partially  absorbed,  especially  on  tbrliruost.  Tubercles  are 
also  present  on  the  iuDur  (superior)  siirfacea  of  the  pectoral  tins,  where  they  follow  the  6a  rays 
in  single  series,  hrnnching  to  correspond  with  the  foikiug  of  Ibe  my. 

Wv  &Dd  the  origin  of  the  dorsal  Hu  in  thia  species  constantly  behind  the  front  insertion  of  the 
ventrals.  It  varies  from  midway  between  base  of. median  candal  rays  and  nostrils  (its  usual 
position)  to  a  point  midway  betweeo  camlal  and  posterior  margin  of  pupil.  The  variatiun 
includes  the  position  of  the  dorsal  assigned  ns  a  distinguishing  feature  in  Jgoiia  ihuiirap 
Eigenmann,  this  being  the  only  character  assigned  as  distinguishing  slmiaap  from  faicata.' 
Table  tkotciHg  rarialiou  in  tpteitt  of  Jgotia. 
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14.  Couesius  greeui  Jordan. 

CoHV8iu8  gretni  Jordan,  l*roc.  U.  S.  Nat.  Mus.  1893,  313.  Type  locality:  Stuart  Lake  near  Fort 
St.  James,  J^ritish  Columbia.     (Type,  No.  44454,  U.  S.  Nat.  Mus.) 

In  the  collection  made  by  Messrs.  Bean  and  Wooiman,  September  20, 1892,  in  a  small  creek 
at  Sand  Point,  Idaho,  we  find  three  examples  of  this  species.  In  length  they  measure  2f,  3, 
and  '.\^  inches,  respectively.  Head  in  length  of  body,  4^,  4^,  4|^ ;  4epth,  4f,  5,  5;  eye,  4,  3i,  3^ ; 
snout,  3A,  3^,  3.i;  interorbital  width,  3.;,  3^,  3;  D.  8;  A.  8;  scales,  10-5.'>-<5,  11-60-5,  ll-(K)-(3; 
34  before  the  dorsal.  The  origin  of  the  dorsal  fiu  is  at  a  point  midway  between  base  of  caudal 
liu  and  th(^  ]»reorbital  (not  ^'preopercle,"  as  given  in  the  original  description  of  C.  (/rccnij 
evidently  a  misprint  for  "preorbital").  These  Sand  Point  specimens  agree  well  with  the 
type  of  C,  greeui  with  which  we  have  compare<l  them.  This  species  seems  to  dift'er  from  the 
Coueaina  of  the  Upper  Missouri  basin  {Couesius  disnimilis)  lu  the  somewhat  larger  scales  and  in 
having  the  scales  less  crowded  on  anterior  part  of  body. 

13.  Cyprinua  carpio  Linntvus.  Carp.  The  carp  has  been  introduced  into  a  number  of  ponds  and 
small  lakes  of  the  Columbia  basin  and  from  these  has  escaped  into  the  streams.  We  saw  it  in 
Payette  River  at  Payette  and  heard  of  it  elsewhere. 

16.  Mylocheilua  caurinus  (Richardson).    ''Chub'';  "  JVhiteJish.'' 

Cypriuus  (Leuciscus)  cauriuus  Richardson,  Fauna  Boreali-Americana,  iii,  304,  1836.  Type  locality  : 
Columbia  River,  at  Fort  Vancouver. 

Specimens  obtained  from  Pend  d'Oreille  River  at  Newport,  Idaho,  1 ;  Boise  River  at  Cald- 
well, Idaho,  19;  Payette  River  at  Payette,  Idaho,  7;  Snake  River  at  Payette,  Idaho,  8; 
Columbia  River  at  Umatilla,  Oreg.,  16;  Walla  Walla  River  at  Wallula,  Oreg.,  13;  Blue 
Lakes,  Idaho,  8;  Umatilla  River  at  Pendleton,  Oreg.,  1.  An  abundant  and  widely  distributed 
fish  in  the  Lower  Columbia  basin ;  not  known  from  Snake  River  above  the  falls,  and  probably 
does  not  occur  there.     Observed  to  be  very  abundant  in  the  Pend  d'Oreille  below  Newport. 

17.  Ptychocheilua  oregonensis  (Richardson).     '' Squatcfish.^' 

CyprxnuB  (Leuciscus)  oregonensis  Richardson,  Fauna  Boreali-Americana,  in,  305,  1836.  Type 
locality:     Columbia  River,  at  Fort  Vancouver. 

Specimens  obtained  from  Pa j'etto  River  at  Payette,  Idaho,  27;  Hangman  Creek  at  Tekoa, 
Wash.,  9;  Clearwater  Creek  at  Lcwiston,  Idaho,  2;  Potlatch  Creek  near  Lewiston,  Idaho, 
3;  Snake  River  at  Payette,  Idaho,  2;  Boise  River  at  Caldwell,  Idaho,  28;  Walla  Walla  River 
at  Wallula,  Wash.,  1;  Columbia  River  at  Pasco,  Wash.,  6;  Columbia.  River  at  Umatilla, 
Oreg.,  4;  Umatilla  River  at  Pendleton,  Oreg.,  6;  Natchess  River  at  North  Yakima,  Wash.,  4; 
Skookumchnck  River  near  Centralia,  Wash.,  28;  Newaukum  River  near  Chehalis,  Wash.,  8; 
Mouth  of  Colville  River,  Colville,  Wash.,  6;  Spokane  River  below  Spokane,  Wash.,  10;  Lake 
Pend  d'Oreille  at  Sand  Point,  Idaho,  1;  Pend  d'Oreille  River  at  Newport,  Idaho,  7;  Flathead 
Lake,  Mout.,28.  In  the  Pend  d'Oreille  River  the  squawfish  is  even  more  abundant  than  M. 
caurinus.  No  dilferences  could  be  discovered  between  the  above-mentioned  specimens  and 
others  from  the  Sacramento  River  basin  in  California. 

18.  Leuciscus  hydrophlox  (Cope).    Po-he-wa. 

Clinostomus  hydrophlox  Cope,  Hayden's  Fifth  Annual  Report,  1871  (1872),  475.  Type  locality: 
Blackfoot  Creek,  Idaho. 

Clinostomus  montanus  Cope,  1.  c,  475.     Type  locality:  Grass  Creek,  Idaho. 

Clinostomus  tcenia  Cope,  Trans.  Amer.  Pliilos.  Soc.  Phila.  1874,  133.  Type  locality :  Utah  Lake. 
Numerous  specimens  of  this  species  were  collected  in  the  Snake  River  at  Idaho  Falls,  in 
Ross  Fork  of  Snake  River  (on  the  Fort  Hall  Indian  Reservation),  and  in  Mink  Creek  and  Port 
Neuf  River  near  Pocatello,  Idaho.  The  Indian  name  Po-he-wa  means  striped.  The  following 
tabular  statement  shows  the  variation  in  the  number  of  anal  fin  rays  among  the  examples  col- 
lected at  these  places. 


Locality. 


Idaho  Falls 

Ross  Fork 

Mink  Creek.... 
Port  Neuf  River 


Number  of !  «  o«oi 
specimens  \  ^  ""f 
collected.      '^^^^• 


13 

52 

5 

118 


10  anal 
rays. 


1 
17 

I 
41 


11  anal  12  anal 
rays.      rays. 


9 

37 

4 

65 


3 
6 


12 


A  verage 
number 
of  rays 
in  anal. 


11 


11 

11 
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Numerous  speciinenH  (83)  obtained  in  1891  in  the  Snake  River  at  President  ('amp  and  in  a 
small  creek  at  tlie  head  of  Jackson  Lake,  Wyoming,  *  have  11  or  12  anal  rays,  12  being  the  number 
in  most  <»f  the  examples  counted.  In  1892,  Dr.  Eigenmann  o!)tained  specimens  at  Idaho  Falls,  2 
of  whirh  have  12,  14  have  13,  and  4  have  14  anal  rays  each.  Putting  these  with  tlu*  13  col- 
lected by  us,  gives  an  average  of  12^  anal  rays  for  that  locality.  This  species  was  obtained 
also  by  .Jordan  «St  Gilbert  in  1889  in  Heart  Lake  and  Witch  Creek,  in  Yellowstone  Park.t  The 
specimens  examined  by  them  had  13  anal  rays.  In  specimens  from  Idaho  Falls  the  scales  of 
lateral  line  range  as  follows:  52,  53,  53,  53,  55,  55,  57,  57,  58,  61 :  from  Port  Neiif  River,  51,  51, 
51,  52,  53,  53,  55,  57.  Head  from  4  to  4i  in  length,  eye  3*  to  3|  in  head.  The  maxillary  scarcely 
reaches  front  of  eye,  and  is  3  to  3J  times  in  head. 

19.  LeuciscuB  liueatus  (Girard). 

Tifjoma   lineata  Girard,  Proc.   Acad.    Nat.   Sci.  Phila.   1856,   206.     Type  locality:  Not  definitely 
known,  but  probably  somewhere  in  the  Utah  basin. 

Tujoma  atraria  (Jirard,  1.  c.,  208.     Type  locality:  "  A  spring  in  the  Utah  district,  near  the  desert.'' 

Tigoma  obesa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206.     Type  locality:  Salt  Lake  Valley. 

Tigoma  squamata  Gill,  Proc.  Best.  Soc.  Nat.  Hist.  I8t)l,  42.     Type  locality:  Salt  Lake  Basin. 

SqualiuH  cruoreiis  JanXiXU  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.   1880,  400.     Type  locality:  Utah   Lake; 
young  specimens. 

Squaliua  rhomaleiis  .Jordan  &  Gilbert,  1.  c,  461.     Type  locality:  Utah  Lake;  large  specimens. 

Sihoma  atraria  IongU'cp8(Jo\}e.  Zool.  Wheeler  Surv.,v,  667, 1876.  Type  locality :  Snake  Creek,  Nev. 
This  species  was  obtained  at  the  following  places:  Idaho  Falls;  Port  Neuf  River  at 
Pocatello;  Payette  River  at  Payette.  Others  were  seen  at  American  Falls,  in  Snake  River. 
Besides  the  localities  given  in  the  above  synonymy,  this  fish  has  been  reported  from  the  fol- 
lowing aidditioual  points  in  the  Snake  River  basin  :  Heart  Lake  and  Witch  Creek,  in  Yellow- 
stone Park  (.Jordan  &  Gilbert,  1889);  Snake  River  at  President  Camp;  Jackson  Lake  and  a 
small  creek  at  n]>per  end  of  Jackson  Lake,  Wyoming,  (Evermann  &  Jenkins,  1891);  Snake 
River  at  Idaho  Falls,  Idaho  (Eigenmann).  In  the  Columbia  basin  it  seems  to  be  entirely 
confined  to  the  Snake  River,  and  in  that  stream  its  occurrence  belcm-  the  falls  isexceptioniil. 
It  is  an  excessively  abundant  lish  in  the  Great  Salt  Lake  basin,  ])ariicularly  in  Utah  Lake. 

In  the  canal  at  Idaho  Falls  weejisily  caught  this  and  the  preceding  species  by  ]>lacing  dough 
inside  a  small  dip  net  and  .illowing  it  to  rest  a  short  time  on  the  bottom :  great  numbers  of  the 
two  species,  particularly  of  /,.  hydrofthlox^  would  soon  begin  feeding  on  the  dcuigh,  when  they 
could  be  easily  secured  by  lifting  the  net.  In  all  recent  papers  this  species  has  been  listed 
under  the  name  Leuc'isvuH  atrariusj  but  it  seems  quit*?  certain  that  Tigoma  lineata  Girard  is  the 
same  tish ;  and  this,  being  the  older  name,  must  take  the  place  of  atrarium. 

20.  LeuciscuB  aliciae  .J(»uy 

Tigoma  gradlin  (iirard,  Proc.  Acad.  Nat.  Sci.  Phila.    1856,  206;  not   i'yprinus  (Leuciscufi)  gracilis 
Ri<'hardson. 

Squaliua  vopvi  .Jordan  »V  (Jilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  461;  not  Leiwiscus  copei  Giinther. 

Lenciscns  rt/ici>^oay,  Proc.  U.  S.  Nat.  Mus.  1881,  10.     Type  locality:  Utah  Lake. 

'this  species  was  found  very  abundant  in  Little  Wood  River  at  Shoshone,  where  86  speci- 
mens were  obtained.  Slight  ditl'erences  are  found  on  comparison  of  these  specimens  with 
c»thers  from  the  Sevier  River,  Utah,  but  these  differences  are  not  likely  to  prove  <'onstant  and 
are  \\o\  more  extensive  than  are  frequently  found  on  comparing  specimens  from  a<ljacent 
tributaries  of  the  same  stream.  The  eye  is  a  trifle  larger,  the  caudal  ])eduncle  rather  more 
slender,  the  pectoral  and  ventral  tins  seem  to  average  a  little  shorter,  and  the  dorsal  may  l>o 
a  little  more  anterior  in  position. 

This  sj)ecies  has  been  previously  known  <mly  from  Sevier  River,  Beaver  River,  and  Provo 
River  in  Utali.  Its  occurrence  in  the  valley  of  the  Upper  Snake  River  is  one  more  evi<lence  of 
the  identity  of  the  two  faunas.  At  least  8  of  the  species  of  our  coll(;ction  from  the  Upper 
Snake  River  are  als»»  fountl  in  the  Great  Salt  Lake  Basin  of  Utah.  They  are  CatoHtomim  ardens 
Rhinichthyn  (hilciit,  Agosia  nubila  carringtoniiy  Leuciscus  hi/drophlox,  Leitriscus  alicio',  Leuciscua 
lineatuMf  Coregoiuts  williammni,  and  Cottus  panctulatax. 

The  following  is  a  detailed  description  of  our  specimens  fnmi  Little  Wood  River:  Head, 
4  (3}  to  U)\  depth,  4  to  4i;  eye,  3|  to  4;  snout,  3i  to  1.  D.8;  A.  8.  in  52  specimens,  9  in  3L 
Scales.   18-79  to  83-13.      Bo<ly    elongate,   moderately   compressed;     head  short    and    heavv 

*  Evermann,  Bull.  I'.  S.  Fish  Comm.  for  1891,  44.  t  Jordan,  Bull.  U.  S.  FishComm.  for  1889,^8! 
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intcrorbital  width  a  tittle  greater  tbao  snout;  sn 
jaw  very  Bligbtly  projectioKJ  masiUary  reaching 
long,  the  distunce  between  anal  tin  and  base  of  ( 


mt  dpcarved;  mauth  wide,  oblique,  lower 
o  withiD  front  of  orbit;  caudal  peilnncla 
ilal  about  IJ;  in  bend,  least  depth  of  candal 


head,  its  free  edge  slightly  c 
r  base  of  caudal  than  tip  of  enout; 
)  height  of  dorsal,  their  tips  rarely 
ut  and  eye.     Lateral  line  somewhat 


11,  301, 1836.    Typo  locality: 
Type  locality :  Fort  Steil- 


pi^dUDCle  2}  In  head.  Fins  small ;  height  of  dorsal  1^  in 
«rigiu  of  dorsal  soiuewhat  beliinil  ventrals,  a  little  nean 
anul  about  size  of  dorsal;  length  of  pectoral  ei]nal  t 
reaching  base  of  ventrals;  ventrals  short,  equal  to  snt 
interrupted,  little  deciirved;  scales  crowded  anteriorly. 
31.  Leuciscus  balteatuB  (KichardsoD). 

Cgpriuun  (Ahramia)  ballealut  liichardson,  Fauna  Boreali-Americana 
Columbia  River,  presumably  at  Fort  Vancouver,  Washington. 

HiehardtOHiiii  lateralis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  IVaG,  20j 
acooni,  Puget  Sound. 

Tbis  is  one  of  the  most  abundant  species  of  the  Columbia  and  Lower  Snake  River,  but 
appearH  not  to  ocriir  in  tbo  Upper  Snake,  where  it  is  replaced  by  L.  hydropklox.  Tbe  accom- 
panying tuble  shows  tbe  stations  at  whirb  tbis  species  waa  taken,  together  with  the  number  of 
individunls  ftiim  each  loi'ality,  and  the  number  of  rays  in  the  anal  fin.  It  will  be  seen  that 
the  latter  vary,  in  our  specimens,  from  II  to  22  in  number,  tbe  averages  in  tbe  counts  from 
thu  ilitrerent  localities  ranging  from  13  to  18. 

In  a  recent  paper,'  Dr.  Eigenmann  announces  the  discovery  that  in  tbis  species  the 
Dumber  of  anal  rays  decreases  with  increasing  altitude  or  that  "the  higher  the  altitude 
the  fewer  the  number  of  rays  and  tbe  narrower  the  limits  of  variation."  To  successfullv 
estublinh  such  a  generalization  a  very  large  amount  of  evidence  would  be  necessary.  As  a 
contribution  to  tbis  question  we  append  the  following  table,  which  cannot,  we  think,  lie 
inter]>reteil  as  showing  the  truth  of  tbe  theory.  In  this  table  we  give,  (1)  the  localities  from 
which  specimens  were  examined;  (2)  tbo  range  in  variation  in  anal  rays  among  tbe 
iudividnals;  (3)  the  total  number  examined  from  each  locality;  (4)  the  average  number  of 
anal  rays  for  each  locality,  and  (o)  the  approximate  altitude  of  each  place.  Fractions  of  j  at 
more  are  includeil  in  the  next  bigher  number ; 
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In  the  preceding  table  we  have  arranged  the  data  beginning  with  the  lowest  average  number  of 
anal  rays  (13),  and  proceeded  from  that  to  the  highest  (20i).  In  the  table  which  follows  we 
have  arranged  the  localities  in  order  of  elevation,  beginning  with  the  lowest. 

Table  showing  the  relation  of  altitude  to  number  of  anal  Jin  rays  in  Leuciscus  balteatus. 


Localities. 


Lake  Wa»hington 

MiAsioD  a 

Newaukiim  River 

Skookuiuchuck  Kiver 

Umatillaa 

Umatilla 

Wallula 

Pa.H<:0 

Lewiston 

Pendleton 

Kaniloops  a 

Potlatch  Creek  at  Lewistou 

Meyers  Falls . . 

SicamouH  a 

Kevelatoke  a 

Dart's  Mills 

Griffin  Lake  a 

Spokane  Kiver,  Spokane . . . 
Ilangnian  Creek,  Spokane  . 

New  jMirt 

Sand  Point 

Snake  River.  Payette 

Pavette  River,  I^ayette 

Caldwell  a 

Caldwell 

Golden  a 

La  Grande  a 

Flathead  Lake 

PostCr^ek 

Silver  Bow 


No.  of 

Approxi- 
mate alti- 

Average 
No.  of 

speci- 
mens on 
which 

tude. 

anal  ravs. 

1 

averages 
are  basetl. 

47 

: 

14 

1 

19 

79 

204 

15 

3 

204 

16 

13 

300 

19 

10 

300 

18 

12 

320 

17 

6 

375 

le 

3 

750 

18 

16 

1.070 

14 

26 

1        1.158 

20i 

2 

1,200 

17 

4 

1.200 

14 

21 : 

1,300 

17 

58; 

1,475 

14 

1  ! 

1.850 

13 

70 

1.900 

15 

14 

1.910 

14 

11 

1.910 

15 

11 

'        2.000 

15  1 

8 

2,100 

15 

67 

2.150 

18 

10 

2.150 

16 

154  1 

2,372 

18 

34  1 

2.  372 

16 

65 

2.550 

10 

18 

2,786 

10 

23  ! 

3, 100 

15 

11  ' 

3,100 

15i 

6 

5  344 

14 

14 

a  These  data  are  from  Dr.  Eigenniaun'M  paper. 

Comparing  these  with  Eigenmann's  results,  it  will  be  seen  that  the  average  number  oi 
rays  from  our  lowest  elevation  (14  at  Lake  Washington)  is  fewer  by  2  than  the  average  from 
his  hiffhist  elevation  (16  at  La  Grande)  and  that  our  average  for  Newaukum  River  (204  feet 
elevation)  is  fewer  than  any  average  found  by  him  exce]>t  at  Revelstoke  (1,475  feet),  where 
his  average  is  15i,and  at  Griffin  Lake  (1,900  feet),  where  it  is  15.  The  average  found  by  us  at 
sea  level  (Lake  Washington)  is  identical  with  that  found  at  Silver  Bow,*  whose  elevation  is 
5,344  feet,  the  greatest  elevation  from  which  specimens  have  been  examined.  When  there  is 
absolutely  no  difference  between  the  averages  for  the  lowest  and  the  highest  elevations  it  is 
not  possible  for  us  to  see  any  reason  for  the  generalization,  "the  higher  the  altitude  the  fewer 
the  number  of  rays."  If  the  figures  show  anything,  they  show  that  the  number  of  anal  fin 
rays  dw.s  not  decrease  with  increasing  altitude.  It  is  also  stated  that  the  greatest  range  of 
variation  is  at  the  lowest  altitudes,  but  further  on  it  is  .stated  that  the  *' greatest  variation 
in  this  [the  Columbia]  system  was  not  at  the  lowest  altitude,  but  at  an  elevation  of  2,372  feet." 
The  range  here  was  found  by  him  to  be  through  10,  or  from  12  to  21.  We  find  the  same  range 
of  variation  (from  13  to  21)  in  our  specimens  from  Payette  (2,1.">()  feet.)  The  range  found  at 
the  point  nearest  sea  level  in  the  Columbia  basin  (at  Umatilla,  300  ivci)  was  only  through  6 
(15  to  20),  and  the  average  for  that  place  is  nearly  identical  with  that  at  Caldwell.  The  vari- 
ation fcuind  by  Eigenmaun  among  his  Mission  specimens  is  throu'.ih  9  (16  to  24),  while  tbat  of 
our  Lake  Washington  sj>ecimens  is  through  7  (12  to  18).  The  averages  for  these  two  places^ 
both  of  which  are  at  sea  level,  are  10  and  14,  respectively. 

We  consider  Leuviscun  lateralis  (Girard)  a  simple  synonym  of  L.  balteatus.  Our  material 
covers  well  the  type  localities  of  both  (Columbia  River  at  F<»rt  Vancouver  and  Fort  Steila- 
coom  on  Puget  Sound)  and  indicates  but  one  form.  We  are  c«Ttainly  not  prepared  to  consider 
lafej-alis  a  subspecies  of  balteatus,  occupying  the  same  brook  with  its  parent  form,  as  indicated 
by  Eigenmann 


•  L.  gilli,  i)n»bably  a  goo«l  Mpecie^t. 
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22.  CoregonuB  williamsoiii  Girard.     (Plato  21). 

Coregonus  wilUamsoHi  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  13G.     Type  locality:  I )e8  Chutes 
River,  Oregon. 

Specimens  obtained  from  the  Payette  River  at  Payette,  Idaho,  24;  Clearwater  River  at 
Lewistou,  Idaho,  7;  Columbia  River  at  Umatilla,  Oreg.,  1;  Natchess  River  at  North  Yakima, 
Wash.,  8;  Newaukum  River  at  Chehalis,  Wash.,  4;  Little  Spokane  River  at  Dart's  Mill, 
Wasli.,  0;  Flathead  Lake,  Montana,  2;  Post  Creek,  St.  Ignatius  Mission,  Montana,  9;  Clarke 
Fork  at  Thompson  Falls,  M<mt.,  1;  Creek  at  Sand  Point,  Idaho,  5;  Spokane  River,  Spokane, 
AVash.,  1. 

Abundant  and  widely  distributed  throughout  the  Columbia  and  Upper  Colorado  and 
Missouri  basins.  Specimens  of  this  fish  were  obtained  by  Mr.  Bean  which  are  of  unusual 
interest  in  that  they  show  the  breeding  colors.  Mr.  Bean's  report  upon  these  specimens  is 
given  at  the  end  of  this  paper  (pp.  205,206). 

23.  OncorhynchuB  gorbuscha  ( Walbaum).    Humpback  Salmon.    The  humpback  salmon  was  running  in 

great  abundance  at  the  date  of  our  visit  to  Puget  Sound  (August  26)  and  was  the  only  species 
then  being  handled  at  the  canneries.  We  were  informed  that  the  humpbacks  did  not  run  last 
year,  and  in  corroboration  of  the  fact  that  this  8i)ecie8  runs  on  the  Sound  in  alternate  years 
only,  it  is  recalled  that  it  did  not  appear  in  1880,  when  one  of  us  visited  this  region.  As  is 
well  known,  the  female  humpbacks  are  plump,  symmetrical,  silvery  fishes  of  attractive  appear- 
ance and  good  flavor.  Aside  from  the  traditional  requirements  as  to  color  of  flesh,  the  species 
is  well  adapted  for  canning  purposes.     No  young  of  this  species  were  found  in  the  streams. 

24.  OncorhynchuB  keta  (Walbaum).     Dog  Salmon.    The  young  of  the  dog  salmon  were  abundant 

in  the  Newaukum  and  Skookumchuck  rivers  at  Chehalis,  Wash.  They  average  slightly 
smaller  than  young  quinnats,  and  are  readily  distinguished  by  their  larger  eyes.     They  have 

12  or  13  branchiostegal  rays,  14  rays  in  the  anal  fin,  130  to  135  scales  in  lateral  lines,  and  7  + 

13  gill-rakers.  Like  the  young  quinnaU,  these  were  all  nearly  uniform  in  size,  and  were 
evidently  young  of  the  preceding  year. 

25.  OncorhynchuB  tBChavrytBcha  (Walbaum).     Quinnat  Salmon,     Only  the  young  of  the  Columbia 

River  salmon  were  seen  by  us    during  our  short  investigation  of  the  Colombia  and  the 
Snake.     It  had  not  yet  reached  its  spawning  beds  on  the  Snake  at  the  time  of  our  visit,  and 
the  "  close  season  "  prevented  its  capture  later  in  the  lower  river.     Such  facts  as  we  were 
•  able  to  ascertain  concerning  its  run  and  spawning-grounds  are  therefore  based  on  interviews 

with  fishermen  and  others,  a  kind  of  testimony  which  must,  in  this  case,  be  scrutinized 
with  more  than  usual  care.  On  the  upper  river  it  was  repeatedly  found  that  no  distinction 
was  seemingly  made  between  the  salmon  and  the  steelhead,  and  of  the  two  species  of  salmon 
that  almost  certainly  spawn  in  the  upper  course  of  these  streams,  no  distinctive  accounts  could 
be  had.  A  *'  silver  salmon"  was,  indeed,  frequently  mentioned,  but  we  were  unable  to  ascer- 
tain whether  the  fish  thus  distinguished  was  the  female  quinnat  or  the  blueback  (0.  nerka). 
As  already  indicated  in  our  notes  on  the  streams,  salmon  ascend  the  Snake  River  to  and 
above  the  Lower  and  Upper  Salmon  Falls,  and  have  important  spawning-beds  in  the  main 
stream,  both  above  and  below  these  falls.  They  are  not  known  above  the  Auger  Falls,  and 
probably  do  not  even  reach  the  foot  of  the  Great  Shoshone.  They  appear  first  in  this  portion 
of  the  river  early  in  September,  or  occasionally  in  the  latter  part  of  August,  at  a  time  when 
the  streams  are  so  low  that  falls  or  dams  which  would  form  no  barrier  earlier  in  the  season 
now  keep  them  out  from  otherwise  favorable  spawning-beds.  This  fish  is  not  much  used  for 
food  in  the  upper  waters.  The  remnants  of  the  various  Indian  tribes  make  yearly  visits  to 
the  spawning-beds  and  occasionally  white  men  have  tried  to  put  them  on  the  market,  but 
without  success.  Groat  numbers,  are,  however,  annually  killed  through  mere  love  of  destruc- 
tion. The  advent  of  the  salmon  brings  out  from  every  town  men  and  boys  with  pitchforks 
or  other  weapons,  curious  to  see  how  many  of  these  fish  they  can  destroy.  It  is  to  be  held  in 
mind  that  these  localities  in  Idaho  and  in  the  eastern  portions  of  Oregon  and  Washington  are 
so  remote  from  the  canneries  that  the  people  have  no  interest  whatever  in  the  preservation 
of  the  salmon.  AVe  can  not,  therefore,  depend  upon  public  sentiment  to  enforce  protective 
legislation. 

We  give  below  such  information  as  we  possess  concerning  the  distribution  of  salmon  in 
the  Snake  and  Upper  Columbia  rivers. 
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The  principal  tributaries  <if  that  portion  of  Snako  River  wliich  is  accessible  to  salmon  are 
the  following:  Salmon  Falls  River  or  Salmon  Creek,  Malaile  River,  Bruneau  River,  Owyhee 
River,  Boise  River,  Payette  River,  Salmon  River,  Grande  Ronde  River,  Clearwater  River, 
and  Talouse  River. 

Ik*vond  the  fact  that  the  fish  enter  Salmon  Creek  and  ascend  it  for  a  mile  or  more,  we 
were  able  to  ascertain  nothing  concerning  the  value  of  this  stream. 

Malade  River  is  effectually  shut  otV  by  high  falls  near  its  mouth.  Trout  are  said  to  ascend 
the  stream  during  high  water  in  the  spring,  but  it  becomes  impassable  later.  The  stream 
often  goes  dry  for  a  distance  of  many  miles  along  the  lower  part  of  its  course,  and  has  also 
other  impassable  falls  in  its  upper  course. 

Bruneau  River  was  formerly  an  important  stream  for  spawning  salmon,  which  reached  its 
head  waters  in  October,  according  to  the  statement  of  Mr.  J.  L.  Fuller,  of  Bliss,  Idaho*.  We 
are  informed  that  a  dam  recently  constructed  in  the  Lower  Bruneau  now  wholly  prevents  the 
ascent  of  fish. 

The  Owyhee  River  is  still  open  to  salmon,  so  far  as  could  be  learned  from  reports.  Mr.  J. 
L.  Fuller  has  Keen  them  in  the  extreme  head  waters  of  the  Owyhee  in  Nevada. 

Boise  River,  like  the  Bruneau,  was  formerly  a  salmon  stream,  but  is  now  partly  or  entirely 
closed  by  a  dam  near  Caldwell,  and'  is  unsuitable  by  placer  mining  in  the  upper  part  of  the 
stream. 

The  Payette,  Salmon,  and  Clearwater  rivers  are  all  available  spawning-grounds  for  the 
salmon,  and  we  learned  of  no  obstructions  in  these  streams. 

The  Grande  Ronde  River  is  ascended  as  far  as  La  Grande,  where  a  dam  obstructs  further 
progress. 

A  high  falls  at  the  mouth  of  the  Palouse  River  prevents  the  ascent  of  salmon. 

The  principal  streams  and  lakes  tributary  to  the  Columbia  River  above  the  mouth  of  the 
Snake  are:  Yakima  River,  Wenatchee  River,  Chelan  Lake,  Okanagan  River,  Spokane  River, 
Little  Spokane  River,  Ccpurd'Alene  Lake,  Colville  River,  Kettle  River,  and  Fend  d'Oreille 
River  and  its  numerous  tributary  streams  and  lakes. 

Up  to  1885  the  Yakima  River  was  visited  by  three  or  four  species  of  salmon,  including  the 
quinnat,  in  great  numbers.  Important  spawning-beds  were  located  in  the  bed  of  the  stream; 
but  in  recent  years  but  few  salmon  have  made  their  appearance  in  this  river.  No  artificial 
obstructions  have  been  interposed,  and  the  decline  can  har<lly  be  due  to  any  change  in  the 
character  of  the  stream. 

We  were  not  able  to  visit  Chelan  Lake  and  Wenatchee  and  Okanagan  rivers,  and  do  nT)t 
know  to  what  extent  salmon  frecjuent  these  waters.  Spokane  River,  below  the  falls,  was 
formerly  an  important  salmon  stream  containing  large  spawning-beds,  but  salmon  are  rarely 
seen  there  now.     The  steelhead  still  occurs  in  considerable  numbers  in  the  Spokane. 

The  Little  Spokane,  as  already  stated  elsewhere,  was  visited  by  salmon  in  great  numbers 
in  1882  and  previous  years,  but  since  1882  the  number  has  been  very  few. 

Salmon  have  never  been  able  to  reach  CoMir  d'Alene  Lake,  Spokane  Falls ap]>arently  having 
proved  an  effective  barrier  to  their  ascent. 

Only  the  few  miles  of  Colville  River  below  Meyers  Falls  can  be  reached  by  salmon,  and 
it  is  certain  that  this  was  formerly  an  important  spawning-ground.  The  portion  of  Colville 
River  above  the  falls  would  prove  excellent  for  salmon,  but  Meyers  Falls  form  an  absolute 
barrier.  Kettle  River  flows  into  the  Columbia  from  the  west,  just  above  Kettle  Falls.  It  was 
not  visited  by  us,  and  we  were  not  able  to  get  any  reliable  information  regarding  it. 

The  Pend  d'<')reille  River  and  the  numerous  important  streams  and  lakes  tributary  to  it 
have  been  discussed  elsewhere  in  this  paper.  The  occurrence  of  salmon  in  Kettle  River  and 
the  lower  part  of  the  Pend  d'Oreille  is  dependent  upon  their  ability  to  asciMid  Kettle  Falls. 
That  salmon  formerly  reached  and  ascended  the  Lower  Kettle  Falls  seems  pretty  well  estab- 
lished; but  whether  they  have  ever  passed  the  Upper  Kettle  Falls  is  not  so  certain.  The 
Upj)er  Falls,  upon  examination,  donot  ap]>ear  to  be  as  formidable  as  the  Lower.  The  fact 
that  so  little  evidence  could  be  secured  regarding  the  occurrence  of  salmon  in  any  of  these 
waters  renders  it  highly  probable  that  at  no  time  have  they  ever  ascended  in  any  considerable 
numbers  above  the  Upper  Kettle  Falls. 
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While  it  is  true  tliat  the  &almon  are  shut  out  by  falls  and  dams  from  a  large  area  of  the 
Columbia  and  especially  the  Snake  Kiver  basins,  and  while  it  is  also  true  that  the  limitations 
are  increasing  as  streams  become  useful  for  irrigation  'purposes  and  for  mining,  it  is  never- 
theless certain  that  the  decrease  in  the  numbers  of  salmon,  due  to  ill-regulated  fishing  in  the 
lower  Columbia,  has  so  far  outstripped  the  decrease  in  area  of  spawning-beds  that  the  latter 
are  now  more  than  ample  for  all  the  fish  that  appear.  We  do  not,  therefore,  believe  that 
increasing  the  spawning-grounds  through  the  removi^l  of  obstructions  would  materially 
benefit  the  salmon  industry.  In  our  judgment,  the  streams  can  be  repopulated  only  by  regu- 
lating the  fishing  in  the  lower  Columbia  and  at  the  same  time  increasing  the  output  from  the 
hatcheries. 

The  young  of  this  species  were  taken  in  abundance  at  the  mouth  of  the  Xatchess  River, 
near  North  Yakima,  Wash.,  and  in  the  Pataha  River  at  Starbuck,  Wash.  The  largest  indi- 
vidual seen  was  88  mm.  long,  the  smallest  55  mm. ;  the  average  is  about  70  mm.  These  are 
evidently  the  young  of  the  i^revious  year,  and  their  uniformity  in  size  indicates  clearly  that  all 
pass  out  of  the  brooks  to  the  sea,  or  at  least  to  the  deeper  river  channels,  during  the  first  and 
second  years.  We  count  in  these  young  specimens  133  to  140  scales  in  the  lateral  line,  16  or 
17  branchiostegal  rays,  7  -{-  12  gill-rakers,  and  15  or  16  rays  in  the  anal  fin. 

26.  Salmo  gairdneri  Richardson.     Steelhead,    The  steelhead  is  an  abundant  fish  in  the  larger  streams 

of  the  Columbia  basin,  especially  about  Spokane  and  the  mouth  of  the  Pend  d'Oreille.  Sev- 
eral fine  examples  of  this  fish  were  taken  with  the  spoon  by  Mr.  B.  A.  Bean  in  September, 
1892,  near  Spokane.  These  were  called  ''  salmon  "  by  the  residents,  and  Mr.  Bean  is  of  the 
opinion  that  most,  if  not  all,  tlie  "  salmon''  which  they  take  by  trolling  are  really  not  salmon, 
but  the  steelhead.  Mr.  Bean  was  also  told  that  the  *^ salmon"  about  the  mouth  of  the  Pend 
d'Oreille  and  Salmon  rivers  are  taken  by  trolling,  and  it  is  quite  likely  that  these  also  are 
steelheads. 

27.  Salmo  mykifls  (Walbaum).     Jiocky  Mountain  Trout;  '^/Sa-ZJ^n-^/Mc"  of  Fort  Hall  Indians. 

A  very  large  series  of  trout  from  the  Columbia  basin  has  been  examined  and  from  widely 
separated  localities.  Specimens  were  not  preserved  in  every  case,  but  an  examination  was 
made  of  trout  from  the  following  places:  Snake  River  at  Idaho  Falls;  Ross  Fork  and  Mink 
Creek  near  Pocatello;  Little  Wood  River  at  Shoshone;  Pataha  River  at  Starbuck;  Little 
Spokane  River  at  Dart's  Mill;  Lake  Cceur d'Alene ;  Lake  Pend  d'Oreille  at  Sand  Point;  Pend 
d^Oreille  River  at  various  places  between  Newport  and  the  mouth  of  Salmon  River;  mouth 
of  Colville  River;  Newaukum  River  at  Chehalis;  Green  River  at  Hot  Springs. 

With  every  additional  collection  of  black-spotted  trout  it  becomes  increasingly  difficult 
to  recognize  any  of  the  distinctions,  specific  or  subspecific,  which  have  been  set  up.  The 
present  collection  adds  not  a  little  to  the  difficulty.  We  are  now  convinced  that  the  greater 
number  of  the  "subspecies"  of  S.  mykiss  have  no  sufficient  foundation.  We  find  our  speci- 
mens from  the  Upper  Snake  River  (Ross  Fork  and  Mink  Creek  at  Pocatello)  to  be  typical 
mykiaSy  having  small  scales,  in  176  to  180  transverse  rows,  and  fv  deep  red  dash  on  inner  side 
of  mandible.  The  spots  are  most  abundant  posteriorly,  and  the  specimens  are  scarcely  to  be 
distinguished  from  the  so-called  Salmo  mykiss pkuriticus  of  the  Colorado  River.  When  taken 
in  the  larger  river  channels  the  fish  is  lighter  colored,  with  finer  spots  and  fainter  red  mark 
on  lower  jaw.  Between  such  typical  mykiss  and  the  form  re])re8ented  in  our  collect)(m  from 
such  coastwise  streams  as  the  Newaukum  River  at  Chehalis,  Wash.,  there  seems  to  be  a  wide 
diflference.  The  latter  has  conspicuously  larger  scales  (in  120  to  130  cross  rows)  and  no 
red  streak  on  lower  jaw.  The  sea-run  individuals  of  this  latter  kind  we  believe  to  be  the 
steelhead  {S.  gairdneri),  and  between  it  and  the  mykiss  we  are  now  unable  to  draw  any  sharp 
line.  Thus  the  Wood  River  specimens  have  fine  scales  (150  to  103  transverse  rows)  and  usually 
no  red  dash  under  the  jaw.  Some  specimens  show  traces  of  the  latter,  and  in  such  it  is  usually 
faint  and  irregular. 

From  the  Umatilla  River  at  Pendleton,  the  Natchess  Kiver  at  North  Yakima,  and  the 
Pataha  River  at  Starbuck  the  scales  arc  intermediate  in  size,  ranging  from  142  to  103  in 
number,  averaging  perhaps  148.  In  these  the  lower  jaw  shows  no  red.  Specimens  from  the 
Cauir  d'Alene  region  have/the  red  dashes  usnally  very  ilistinet,  but  vary  greatly  in  size  of 
scales.  Wardner  examples  look  much  like  typical  mykif<s.  with  lOT)  to  170  8<ales.  From 
Cd'ur  d'Alene  Lake  we  find  130  to  100,  with  the  average  about  145,  while  from  the  Little 
Spokane  River  at  Dart's  Mill  specimens  with  cons])icuons  red  dash  on  mantlibles  have  the 
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scales  averaging  125  in  unmber.  Trout  from  the  Green  River  at  Hot  Springs,  Wash.,  and 
from  the  Newaukum  River  at  Chehalis  have  also  123  to  130  scales.  We  think  it  not  unlikely 
that  the  coastwise  form  nhouhl  be  recognized  as  Salmo  mykiss  gairdneri,  though  the  question 
is  sadly  in  need  of  systematic  and  thorough  investigation. 

The  Fort  Hall  Indians  call  the  trout  Sa-pen-gvej  which,  they  say,  meaus  good  fish, 

28.  Salvelinusmalma  (Walbaum).     Charr ;   ** Salmon  Trout'';  ''Bull  Trout.'* 
Salmo  mal ma  Walbaum,  Artedi  Pisciuni,  66,  1792.    Type  locality:  Kamchatka. 

Abundant  in  the  Pend  d'Oreille  River.  At  La  Claires  we  saw  in  the  possession  of  an 
Indian  several  fine  specimens,  the  largest  of  which  was  26  inches  long,  11  inches  in  greatest 
circumference,  and  weighed  5  pounds  and  1  ounce  ;  the  length  of  the  head  was  6  inches. 
The  people  along  the  river  know  this  fish  as  the  **charr,"  while  in  Montana,  from  Flathead 
Lake  to  Missoula,  it  is  called  "salmon  trout"  or  *'bull  trout."  One  example  was  obtained  by 
Bean  and  Woolman  from  Lake  Pend  d^Oreille.  One  specimen  of  3  pounds  weight  was  seen  at 
North  Yakima,  which  had  been  caught  in  the  Natchess  River.  tSalvelinus  malma  has  not  yet 
been  found  in  the  Snake  River,  and  it  is  doubtful  if  it  occurs  in  that  basin  above  the  falls. 
The  only  Salcelinus  yet  known  in  that  basin  is  from  Henry  Lake,  and  was  identified  by  Dr. 
Bean  as  S,  namaycush, 

29.  Columbia  transmontana  Eigenmann  «&  Eigenmann. 

Columbia  transmontana  Eigenmann  &  Eigenmann,  Science,  October  21,  1892.  Type  locality: 
Umatilla  River,  at  Umatilla,  Oregon. 

Seventy-three  specimens  of  this  very  interesting  species  were  obtained  in  the  Walla 
Walla  River  at  Wallula,  Wash.,  August  23,  1893,  by  Messrs.  Thoburn  and  Rutter.  The 
largest  specimen  measures  3^^  inches  in  total  length.  Diligent  search  was  made  for  this  fish 
at  the  locality  where  the  types  were  obtained,  but  none  was  found.  The  specimens  taken  at 
Wallula  were  found  in  only  one  place,  about  250  feet  below  the  railroad  bridge,  on  the  edgo 
of  a  large  patch  of  Chara  and  in  water  about  3  feet  deep,  where  the  bottom  was  somewhat 
muddy.    The  temperature  of  the  water  here  was  70^  at  11 :30  a.  m.,  when  the  air  was  80*^. 

Measurements  of  the  larger  specimens  give  the  following  results:  Head,  3^  to  3^;  depth, 
3i  to  3i ;  eye,  3f ;  snout,  3.    D.  ii,  9;  A.  ii,  6;  V.  8;  P.  10  to  12.    Scales  9-43-8. 

Ground  color  pale  straw-color,  profusely  covered  with  fine  dark-brown  specks  which 
form  irregular  blotches  along  the  course  of  the  lateral  line  and  on  median  line  of  back,  there 
being  1  at  anterior  base  of  dorsal  and  3  or  4  on  the  caudal  peduncle;  head  with  fine  dark 
spots  on  sides;  dorsal,  anal,  and  caudal  barred  with  dark.  Dorsal  and  anal  spines  strong; 
the  first  dorsal  spine  short,  less  than  length  of  eye,  the  second  much  longer,  as  long  as  from 
tip  of  snout  to  middle  of  pupil;  first  anal  spine  scarcely  as  long  as  first  dorsal;  second  anal 
spine  about  one-third  length  of  head;  longest  dorsal  rays  about  1^  in  head ;  those  of  anal 
shorter. 

30.  Gkuiterosteus  microoephalus  Girard.    Abundant  in  the  Walla  Walla  River  at  Wallula,  in  Lake 

Washington,  and  in  Skookumchuck  Riv(>r  near  Chehalis,  Wash.;  not  seen  elsewhere  by 
us.  Specimens  taken  were  found  to  be  extremely  variable  in  the  extent  to  which  lateral 
shields  are  developed.  In  a  considerable  proportion  the  plates  are  developed  along  the  entire 
length  of  sides  of  bo<ly  and  the  caudal  peduncle  is  sharply  keeled.  Others  have  but  4  or  5 
plates  developed,  the  caudal  peduncle  being  then  without  trace  of  carina.  Between  these 
extremes  are  all  possible  intermediate  Cimditiocs,  thus  entablishing  a  series  comparable  with 
that  recently  reported  on  by  Dr.  G.  A.  Boulenger  as  occurring  in  the  common  European  species. 

31.  Cottus  asper  (Richardson).    A  single  specimen,  145  mm.  long,  from  the  Walla  Walla  River  at 

Wallula,  Wash.,  and  two  small  specimens  from  Lake  Washington.  The  dorsals  contain  9 
spines  and  21  rays,  and  are  slightly  connected  at  base.  Soft  dorsal  high,  the  longest  ray  2^ 
in  length  of  head,  the  posterior  rays  reaching  base  of  caudal.  Anal  fin  with  17  rays;  pec- 
torals, 16.  Interorbital  space  very  wide,  equaling  diameter  of  eye,  not  concave.  Prickles 
coarser  and  less  closely  crowded  than  in  the  Sacramento  River  specimens,  distinctly  visible 
with(mt  the  aid  of  a  lens,  an«l  directed  upwards  and  backwards.  The  lateral  line  is  complete, 
without  abrupt  angle  under  last  dorsal  rays,  and  Cimtains  38  pores.  Anus  separated  from  first 
aujil  ray  by  a  space  equaling  two-thirds  diameter  of  orbit.  Baud  of  palatine  teeth  weak. 
Anterior  nostril  in  a  short  tube.  The  coarser  prickles,  more  anterior  position  of  vent,  and 
flatter  interorbital  spnce  probably  indicate  that  C.  aaper  is  separable,  at  least  subspecifically,. 
from  the  Sacramento  River  form.     Material  is  not  now  at  hand  to  settle  this  point. 
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32.  Coitus  rhotheus  (Hosa  .Smith;. 

Tlii»  stronjjlj'-ijiarked  specie.s  is  abniidaut  in  the  Spokane  region.  an«l  was  taken  at  the 
following  Ktations:  Little  Spokane  Kiver  at  Dart's  Mill  near  SiK>kane,  anil  at  Chattaroy, 
Waali.;  Colnmbia  Rivrr  at  Colvilie,  Wash;  Ccenr  d'Alene  Lake  near  Ca*ur  il'Aleue.  Idaho; 
Clearwat«T  Hiver  near  Lewi.st<in.  Idaho;  Walla  Walla  Kiver  at  Wallula.  Oreg. ;  Hangman 
Creek  at  Tekoa,  Wa.^h.:  Xatrhess  River  at  North  Yakima,  Wash.:  Newaukuni  River  near 
Chehalis^  WaJ»h. ;  Sn<njnalinie  River  at  Snoqaalmie  Falls.  Wash. 

The  salient  featnres  of  this  species  are:  (i)  The  pointeil  wedge-shaped  profile  of  head,  as 
viewed  from  above;  this  con  trusting  strongly  with  the  usual  l»roa:lly-rounded  contour  of  other 
species.  (2)  The  wide  horizontal  mouth,  quite  at  lower  profile  of  head.  (3)  The  noticeably 
concave  interorbital  an«l  occipital  regions.  i'4)  The  very  broad  and  long  palatine  band  of 
teeth.  (5)  The  rather  slender  body  and  the  extremely  slender  caudal  peduncle,  the  latter 
expanding  fan-like  at  base  of  caudal  fin.  (6)  The  dorsals  usually  separate;  when  united,  at 
extreme  base  only.  (7)  Lateral  line  complete.  (8)  Sides  usually  well  invested  with  prickles, 
which  are  triangular  and  coarse.  an:l  less  closely  placed  than  in  asper.  They  are  arranged 
more  or  less  definitely  in  oblique  series.  There  is  considerable  variation  in  the  completeness 
of  the  investment,  and  in  one  specimen  from  Chehalis  an  axillary  patch  only  is  present. 

The  specimens  from  Chattaroy  and  from  Snoqualmie  Falls  are  referred  to  this  S)>ecie8  with 
doubts  as  to  their  identity. 

The  following  table  will  give  an  idea  of  the  amount  of  variation  in  iiuuiIht  of  fin-rays, 
found  in  this  species: 


SpiDoU'i  dorsal.   Soft  duraal. 


Anal. 


Pt*€toral. 


Locality 


VII.       VIII. 


IC 


17 


U         12 


l.T 


15 


16 


,  Little  Spokane  River    4  6 

Natchean  River 2 

I  l>{ewankiiin  River 2 
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I  Col  ville  River 1 

I  Tekoa 1  5 

I  Creurd'Alene 1  4 

Lewiflton 1 


C  4  3  G 

2  1 

1  1  1    

12  12 

1  1 

5  114 

'A  2  3  2 

1  1 


10 
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Lateral 
line. 


32  to  34 
32.33 


2 

i 
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^3.  CottUB  punotulatQS  (Gill;.     Ah  ire. 

Cottopsis  BemUcaher  Cope.     Hayden's  5th  Report,  1871,  476.     Type  locality :  Fort  Hall.  Idaho. 

Numerous  specimens  from  Green  River,  Wyoming.  Comparing  these  with  typical  semi' 
scaber  from  the  vicinity  of  Pocatello,  Idaho,  we  can  appreciate  no  diff*erence  whatever,  except 
in  the  matter  of  armature.  None  of  our  Green  River  specimens  show  any  ])rickles  whatever. 
About  half  the  Pocatello  specimens  are  also  naked  and  are  indistinguishable  from  ty])ical 
punctulatus;  in  the  others  more  or  less  prickles  are  develojjed,  varviug  from  a  few  in  axil  of 
pectorals  to  a  band  covering  more  than  half  of  the  si<les.  As  this  is  net  an  unusual  amount 
of  variation,  we  do  not  consider  C.  semxHcahcr  worthy  of  recognition.  The  relations  of  C. 
punctulatHt  with  the  eastern  sjiecies  have  not  bteii  carefully  worked  out.  and  it  serins  best 
to  recognize  it  for  the  present  as  distinct.  Specimens  from  (irem  River,  Wyoming,  and  from 
Mink  Creek,  Ross  Fork,  a'jd  Port  Neuf  River,  Pocatello,  Idaho.  The  collection  contains  also 
two  specimens  frcuu  Thompson  Falls  and  three  Ironi  Flathead  Lake,  which  8e<  in  to  be  this 
species.     liy  the  Fort  Hall  Indians  this  iish  is  lalled  ah-irr.  a  word  meaning  Jhuhs. 

-34.  Cottus  perplezus,  sp.  nov.     (Plate  20.) 

Type  locality:  .Skookumchuck  River,  near  Chehalis.  Wash.,  where  \'.\  spcciniciis  were  col- 
lected, August  2S,  181»3,  by  Drs.  (Gilbert  an<l  .lenkins.  Associate  tyi)e  locality:  Ncwauknm 
River  near  Chehalis,  Wash.;  2H  specimens,  collected  by  l>rs.  (Jilbert  and  Jenkins,  August  IX, 
1X93.  Type,  N0.453S7.  r.  S.  Nat.  Mns.  Co-types,  No.  4:>:{sx  ( Ncwaukuin  River),!*.  S.  Nat. 
Mus. ;  and  Nos.  1324  to  1343  (Sko<d\unichuck  River).  Museum  Leland  Stanford  .Innior  I'ui- 
versity.     Relate<l  to  Cotfiis  jmnrtHlatns. 
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Description  :  Head,  3\ ;  depth,  4^  ;  eye,  4  ;  snout,  4 ;  iiiterorbital  width, 5i.  D.  vii,  21 ;  A.  15; 
P.  16;  V.  I,  4.  Least  depth  of  caudal  peduncle  j^reater  than  suout,  3^  in  head;  iuterorbital 
space  rather  hroad,  about  H  in  eye. 

The  body  is  deeper  and  more  compressed  than  in  any  other  species  known  to  us,  this  being 
especially  noticeable  posteriorly;  the  caudal  peduncle  is  very  short  and  deep,  and  is  entirely 
overlapped  by  the  posterior  dorsal  rays  which  extend  beyond  base  of  caudal  fin.  Length  of 
caudal  peduncle  from  base  of  last  dorsal  ray  about  i  depth  of  same.  Depth  of  body  at  origin  of 
anal  fin  f  length  of  head,  Iuterorbital  space  slightly  concave;  occaput  flat  or  transversely 
convex.  Mouth  obliijue,  the  maxillary  reaching  vertical  from  j»osterior  margin  of  pupil,  2i  in 
head.  Teeth  in  a  very  narrow  crescentic  band  on  vomer,  none  on  palatines.  Upper  preopor- 
cular  spine  short  and  broad,  curved  <»r  simply  directed  upward;  below  this  two  stout,  blunt 
spines  directed  downward.  Body,  in  the  type  specimen,  entirely  naked;  lateral  line  incom- 
plete, not  reaching  end  of  soft  dorsal. 

Spinous  dorsal  low,  the  longest  spines  not  greater  than  length  of  snout;  soft  fins  all  high, 
the  15th  dorsal  ray  e([ual  to  snout  aiul  eye ;  a  broad  membrane  always  connecting  the  two  dorsals, 
the  notch  inconspicuous.  Last  rays  of  anal  as  well  as  dorsal  extend  beyond  base  of  caudal; 
first  anal  ray  under  third  ray  of  soft  dorsal ;  ventral  spine  and  rays  slender  and  weak.  Anus 
midway  between  base  of  caud.il  fin  and  front  of  eye. 

Color  in  alcohol,  back  and  sides  with  vermiculations  of  light  and  dark,  the  back  with  5  or  6 
ill-defined  black  crossbars,  which  usually  reach  th'.3  lateral  line;  the  usual  black  bar  at  base 
of  caudal,  emarginate  posteriorly;  below  the  lateral  line  a  number  of  small,  quadrate,  dark 
blotches,  arranged  in  two  irregular  series:  lower  parts  unmarked  except  with  fine  dark  punctu- 
lations;  dorsal,  pectoral,  and  caudal  fins  crossbarred  with  dark;  anal  and  ventrals  with 
numerous  small  dark  specks.     Length,  91  mm. 

The  co-types  show  that  this  species  is  subject  to  some  variations  which  should  be  men- 
tioned. Head,  3  to  3i ;  depth,  4i  to  4i .  D.  vii  or  viii,  18  to  21 ;  A.  14  to  16 ;  P.  14  to  16.  While  the 
body  is  usually  entirely  naked,  there  is  occasionally  an  axillary  band  of  prickles,  sometimes 
supplemented,  by  a  single  irregular  series  of  prickles  along  base  of  the  dorsal  fin.  The  notch 
in  the  membrane  connecting  the  dorsals  is  usually  inconspicuous.  In  some  examples  the  black 
crossbars  on  the  back  do  not  reach  the  lateral  line.  The  small,  cjuadrate,  dark  blotches  below 
the  lateral  line  are  sometimes  arranged  in  a  single  series  parallel  with  base  of  anal,  sometimes 
in  two  irregular  series. 

The  following  table  gives  the  fin  formula  in  a  number  of  individuals  of  this  species: 
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From  Coitus  piinctulaiuSf  which  it  most  closely  resembles,  this  species  may  l>e  distinguished 
by  its  deeper  body,  more  elongate  anal  fin,  the  broad  union  between  the  dorsals,  the  absence 
of  palatine  teeth,  and  the  different  coloration. 

\5.  Cottus  leiopomus  sp.  nov.     (/nof,  smooth;  Tw/in,  cover,  opercle.)     (Plate  20. ) 

Type  locality :  Tpper  Little  Wood  Kiver,  Shoshone,  Idaho,  where  2  specimens  were  col- 
lected, September,  1893,  by  Mr.  H.  H.  Kinsey.  Type,  No.  45389,  V.  S.  Nat.  Mus.  Co-type, 
No.  1151,  Museum  Lcland  Stanford  Junior  University.     Related  to  Cottus  philonips. 

Head,  3^;  depth.  5A;  eye,  4j ;  snout,  3f. :  iuterorbital  width,  7^;  1).  vii-17;  A.  12;  IMS;  V. 
1,4.  Least  depth  of  caudal  peduncle  about  equal  to  length  of  snout;  iuterorbital  space  very 
narrow,  much  less  than  diameter  of  eye;  mouth  small,  maxillary  reaching  vertical  from  middle 
of  eye,  a  wide  strip  visible  laterally  in  the  closed  mouth.  Treopercular  spines  entirely  absent, 
the  preopercular  margin  evenly  rounded  throughout,  without  prominence,  and  without  the 
least  trace  of  a  spine. 
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Vomer  with  a  very  narrow  band  of  teeth;  palatines  naked;  skin  wholly  naked,  lateral 
line  complete.  Dorsal  fins  not  joined  unless  at  extreme  base ;  fins  all  low,  the  pectorals  barely 
reaching  front  of  anal;  front  of  anal  under  third  ray  of  second  dorsal,  its  last  ray  under 
fourth  from  last  ray  of  latter.  Free  portion  of  caudal  peduncle  (behind  last  anal  ray) 
contained  1|  in  head;  portion  behind  base  of  last  dorsal  ray  3  in  head;  neither  dorsal  nor  anal 
reaching  base  of  caudal  when  depressed. 

Color  in  alcobol:  head  on  sides  rather  finely  vermiculated  with  light  and  dark;  jdain 
whitish  below;  not  coarsely  spotted  or  blotched  as  in  philonips;  dorsal  bars  indistinct;  two 
narrow  black  lines  downward  and  backward  from  the  eye;  an  evenly  convex  dark  bar  at  base 
of  caudal;  dorsals,  pectorals,  an<l  caudal  faintly  crossbarred. 

Length  81  mm. 

Tbe  second  specimen,  which  is  71  mm.  long,  agrees  closely  in  every  respect  with  the  type. 

This  species  is  very  closely  related  to  Coitus  philonipSf  from  which  it  differs  only  in  the 
total  absence  of  any  preopercular  spine.  In  both  specimens,  and  on  each  side,  the  preoper- 
cular  margin  is  entirely  rounded  throughout,  without  any  prominence  and  without  the  least 
trace  of  a  spine.  It  seems  very  improbable  that  tlie  two  should  agree  in  being  merely  abnor- 
mal in  this  respect,  and  we  are  forced  to  conclude  that  a  form  exists  which  is  peculiar  to  the 
Malade  River,  a  stream  otherwise  remarkable  in  its  ichthyologic  features. 

36.  CottuB  philonips  Eigenmann. 

This  name  was  proposed  as  a  substitute  for  Coitus  minutus  Pallas,  supposed  to  be  pre- 
r  occupied,  and  Coitus  microsiomuH  (Lockington),  not  of   H<'eckel.     The  first  mentioned   is- 

I  perfectly  available,  but  was  applied  to  a  specimen  from  the  island  of  Talek,  near  Tanisk,  in 

I  the  Okbotsk  Sea.     It  is  very  doubtful,  therefore,  whether  C.  minutus  should  be  used  for  any 

American  species   in  advance  of  comparisim  with  the  Siberian  form.     From  the  Aleutian 
1  Island  species  (C  microstomus  Lockington),  C.  philonips  differs  in  many  important  respects, 

I  and  is  undoubtedly  distinct.     Tbus  the  Alaskan  form  has  the  posterior  nostrils  in  short  but 

;  conspicuous  tubes,  the  preorbital  produced  into  a  lobe  which  conceals  all  of  the  maxillary 

I  except  the  extreme  tip,  and  the  dorsal  fin  with  8  or  9  spines  and  18  to  20  soft  rays. 

Coitus  philonips  is   a  small-headed    form,  typically   with    perfectly   smooth   skin  and 

unarmed  ])alatine8.     Like  most  other  species  of  the  genus  it  occasionally  develops  a  band  of 

postaxillary  prickles,    which  are  often  accompanied    in    the   same   specimens  by    a  small 

patch  of  teeth  on  the  palatine  bones.     The  head  is  less  strongly  armed  than  usual,  the  single 

I  preopercular  spine  being  short,  the  preopercular  margin  otherwise  wholly  unarmed.     In  this 

!  respect  C  philonips  differs  from  all  other  western  species  of  CottuSy  except  the  Alaskan  form 

I  above  mentioned. 

The  dorsal  varies  from  vii  or  viii,  16  to  18;  the  anal  from  12  to  14.     The  nostrils  are 
'  witluMit  tubes,  and  the  preorbital  little  produced,  exposing  the  greater  part  of  maxillary  in 

closed  mouth. 

Specimens  were  obtained  in  the  Port  Neuf  River  near  Pocatello,  at  Snoqualmie  Falls,. 
I  and  in  a  spring  branch  emptying  into  tlie  South  Fork  of  the  Coeur  d'Alene  River,  near  Ward- 

ner,  Idaho.      We  have  also  seen  specimens  taken  from  Hirch  Creek,  in  western  Idaho,  by 
Merriam  and  Hailey. 

37.  Cottus  marginatuB  Bean. 

Six  small  specimens  from  Mill  Creek  at  Walla  Walla  (the  type  locality  of  marffinaius) 
agree  with  Beau's  description  and  diff**r  from  all  other  western  spet'imens  of  Cottus  which  we 
have  seen  in  having  but  three  soft  rays  in  the  ventral  /ins.  So  far  as  can  be  ascertained  from 
our  very  immature  specinuMis,  marginaiuH  strongly  resembles  perplcxuSj  with  which  it  agrees 
in  fin  rays,  naked  skin,  the  incom))lete  lateral  line,  and  the  absence  of  palatine  teeth.  (\ 
perplexus  has  constantly  4  soft  rays  in  the  ventral  fins,  and  other  differences  may  appear  whm 
compared  with  adult  specimens.  In  our  spe<inu.'ns  of  martfinatus,  the  anus  varies  in  ]»08iti<tn, 
being  sometimes  nearer  bas«'  of  caudal  tin  than  snout,  sometimes  nearer  snout.  Twenty-two 
small  specimens,  collected  by  Bean  an<l  Woolman  at  Sand  Point,  Idaho,  are  for  the  prcsmt 
referred  to  this  species,  thou«;h  wo  are  not  certain  that  this  identification  is  correct.  The 
ventruls  seen)  to  be  i,  )^,  but  the  body  is  more  or  less  covered  with  prickles. 
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NOTES  ON  WILLIAMSON'S  WHITEFISH  IN  BREEDING  COLORS,  FROM  LITTLE 
SPOKANE  RIVER,  WASHINGTON,  AND  REMARKS  ON  THE  DISTRIBUTION  OF 
THE  SPECIES. 

[By  B.irtou  A.  Beau,  assistant  curator,  Department  of  Fishes,  U.  S.  National  Museum.] 

Ill  the  fall  of  1892,  while  oii  au  investigation  of  the  streams  in  eastern  Washington 
with  a  view  of  locating  a  site  for  a  fish-hatchery  for  the  U.  S.  Fish  Commission,  the 
writer  had  the  good  fortune  to  secure  a  very  fine  specimen  of  Coregonus  icilUamsoni 
approaching  the  breeding  condition. 

As  will  be  seen  in  the  accompanying  illustration  (Plate  21)  the  tubercles  on  the 
scales  at  this  time  are  very  prominent,  situated  on  the  middle  of  the  scales,  milk-white 
in  color,  and  forming  horizontal  lines  along  the  body  from  head  to  tail.  About  six- 
teen of  these  lines  can  be  counted  between  the  back  and  ventral  edge  of  the  body. 
The  tubercles  show  on  the  abdomen,  but  the  color  of  that  portion  of  the  body  and  of 
the  tubercles  being  similar,  they  are  indistiiu^t. 

Color:  Dark  on  back,  sides  a  lighter  steel-gray,  and  under  parts  white;  all  fins 
tipped  with  black;  caudal  and  adipose  fins  steel-blue. 

D.  14;  A.  13;  scales,  0-83-10;  pores  in  lateral  line,  80;  head,  5;  depth,  4;  eye,  4J; 
snout,  3.  Gill-rakers  short,  about  12  below  the  angle.  Mouth  very  small,  the  maxilla 
barely  reaching  vertical  through  front  of  eye.  .  Dorsal  fin  highest  in  front,  gradually 
graduated  to  last  ray,  whicli  is  less  than  one-half  length  of  anterior  rays.  The  greatest 
height  of  the  dorsal  slightly  exceeds  its  length  of  base,  which  equals  the  length  of  the 
ventral  fins,  being  considerably  less  than  the  length  of  the  pectorals,  but  exactly  that 
of  the  anal  fin.     Caudal  fin  deeply  forked. 

The  specimen  here  described  and  illustrated  measures  not  quite  11  inches;  it  is 
a  male  and  was  taken  in  Little  Spokane  River  near  Clark  Springs,  October  5,  1892. 

Another  example,  a  little  larger  ( 12^  inches),  was  obtained  by  Mr.  A.  J.  Woolman 
in  the  Little  Spokane,  in  September,  1892.  The  tubercles  on  this  specimen  are  well 
preserved,  those  on  the  former  having  disappeared  owing  to  exposure  to  the  air  and 
handling  while  being  drawn. 

Mr.  Woolman's  example  has  the  following  characters :  D.  13 ;  A.  13.  Scales  10-80-10. 
Head,  5;  depth,  4.  Adipose  fin  very  long,  the  length  of  its  base  being  contained  2 J 
times  in  the  head's  length.     Color  as  in  the  preceding. 

So  far  as  we  are  aware  the  breeding  whitefish,  of  any  species,  has  not  been  here- 
tofore described  in  America.  In  Faune  des  Vertebres  de  la  Suisse,  volume  v,  Hist. 
Nat.  des  Poissons,  Geneve,  1890,  Dr.  Victor  Fatio  presents  the  following  note  on  the 

breeding  colors  of  Coregonus  exigmift  of  Switzerland: 

* 

Adnlt  males  differ  from  tlie  females  by  a  more  slemler  body,  larger  head,  stouter  muzzle  of  snout, 
the  greater  development  of  the  paired  fins,  especially  the  pectorals,  and  during  the  breeding  season 
by  a  more  intense  coloration,  also  by  the  stronger  and  more  numerous  epidermic  buttfuis,  and  some- 
times by  the  more  strongly  arched  scales  on  the  lateral  line. 

It  is  unfortunate  that  we  failed  to  secure  female  fish.  The  whitefish  were  very 
abundant  in  the  Little  Spokane;  large  numbers  were  observed.  They  were,  however, 
exceedingly  shy  and  difficult  of  cai)ture,  and  our  efforts  to  net  them  were  entirely 
ineffectual. 
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In  most  of  the  streams  seined  by  Mr.  Woolman  and  tbe  writer  in  western  Montana, 
Idaho,  and  Washington  the  young,  parr-marked  whitefish  was  taken.  These  youug 
fish  were  obtained  in  several  quiet  streams,  almost  sluggish,  so  weak  was  the  current. 
In  Spokane  Eiver  at  the  city  of  Spokane  large  numbers  of  adult  whitefish  could  be 
seen  from  the  city  bridges.  They  would  lie  or  swim  close  to  the  bottom,  keeping  in  the 
shade  of  the  bridges,  and  w^ould  bite  at  grasshoppers.  The  artificial  fly  seemed  to  hav^e 
no  attraction  for  the  fish. 

This  whitefish  grows  to  a  length  of  15  inches,  has  excellent  flesh,  and  is  by  many 
confused  with  the  grayling,  Thymallus.  The  Columbia  River  chub,  Mylocheilus  can- 
rinus  is  often  called  ^'whitefish."  The  type  of  Coregonus  williamsoni  was  obtained  in 
the  Des  Chutes  River,  Oregon,  and  described  by  Dr.  Girard  in  the  Proceedings  of  the 
Philadelphia  Academy  of  Sciences  in  185G,  and  again  in  1858  in  the  Pacific  Railroad 
Survey  reports.  Later  recorded  localities  are:  Willamette  and  Columbia  rivers, 
Oregon ;  the  Columbia  and  its  tributaries  in  Washington ;  Lake  Tahoe,  Trout  Creek  and 
Truckee  River,  California;  lakes  and  streams  of  Idaho,  Montana,  Wyoming,  Colorado, 
and  Utah.  The  species  ranges  north  into  British  America  and  eastward  to  the  moun- 
tain tributaries  of  the  Upper  Missouri,  several  of  the  localities  given  by  Prof.  Evermann 
being  east  of  the  Continental  Divide. 


ANNOTATED  LIST  OF  REPTILES  AND  BATRACHIANS. 
[By  John  Van  Denburgh,  student,  Leland  Stanford  Junior  University.] 

But  few  reptiles  and  batracliians  were  observed  by  members  of  the  expedition, 
partly  because  no  special  effort  was  made  to  collect  them,  and  partly  because  they 
were  not  abundant  in  most  of  the  region  traversed.  Both  lizards  and  snakes  seemed 
to  be  rare  on  the  barren  lava  plains  of  the  Snake  Eiver,  where  Sceloporus  graciosus, 
Phrynosoma  douglassij  and  Fhrynosoma  platyrhinus  were  the  only  species  seen.  The 
case  was  different  in  the  bottom  lands  of  the  Snake  Eiver  below  Shoshone  Falls,  Idaho. 
Here  lizards  were  extremely  abundant  and  in  considerable  variety.  Species  of  Utn^ 
Crotaphytiis,  and  Gnemidophorus  were  as  numerously  represented  as  on  the  hot  deserts 
of  southern  California.  Two  species  of  ISceloporus  were  also  seen,  but  of  these  no 
speciniens  were  secured.  The  richness  of  reptilian  life  on  the  sandy  floor  of  the  valley 
contrasted  strongly  with  the  reverse  condition  on  the  lava  plains  immediately  bordering 
the  valley  and  but  a  few  hundred  feet  above  it. 

1.  Crotaphytus  wislizenii  Baird  &.  Girard.     Two  full-«;rowii  sptHJinens collected  in  the  bottom  lauds 

of  the  Snake  Kiver  near  IJliss,  Idaho,  August  S.  With  the  exception  ot*  Cnemidophortoi  iiyris^ 
this  was  the  most  abundaut  species  observe*!. 

2.  Uta  stansburiana  Bainl  &  Girard.     A  single  badly  mutilated  specimen  from  Snake  River  bottoms, 

near  Bliss,  taken  August  8.     The  species  was  not  rare,  aud  was  usually  observed  on  rocks. 

3.  Sceloporus  gracioflus  Baird  &  Giranl.     .Six  specimeus  from  near  rocatello,  Idaho,  August  3:  two 

speciniens  from  near  Idaho  Falls,  Idalio,  August  5:  three  specimens  from  near  Tmatilla,  <>reg., 
August  11.  This  species  was  always  observed  on  the  ground,  and  was  seen  both  among  the 
coarser  basalt  and  on  the  fiuer  sands  aud  gravels. 

4.  Phrynosoma  douglassii  (Bell).     This  pygmy  horned  toa<l  seeuied  by  no  means  abundant.      Tiic 

largest  specimen,  68  nnu.  long,  was  taken  at  Pocatello.  Idaho.  Aug»ist  4.  Two  other  s])eciiue)is 
were  captured:  one  on  the  Clearwater  Hiver,  7  uiiles  above  Lewiston,  August  15;  the  other 
at  North  Yakima,  Wash.,  August  23. 
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5.  PhrynoBoma  platyrhinos  GiraM.     Oue  specimen  from  Bliss,  Idaho,  August  8;  two— a  male  aud 

a  female — from  the  lava  plains  between  Shoshone  and  the  Snake  River,  August  7.  In  the 
latter  locality  the  species  was  abundant.  The  two  specimens  there  secured  have  the  series  of 
eiilarged  giilars  almost  obsolete,  it  being  represented  on  each  side  by  two  or  three  scales  slightly 
more  pointed  than  the  other  gulars.  The  number  of  femoral  pores  is  S  in  the  male,  10  in  the 
female.     The  tympanum  is  fully  scaled  in  one,  only  partially  so  in  the  other. 

6.  Cnemidophorus  tigris  Baird  &  Girard.     The  "sand  lizard"  was  the  most  abundant  species  in 

jsuake  River  bottoms.  A  single  specimen  was  collected  near  Bliss,  Idaho,  August  8.  This 
seems  not  to  diti'er  from  Owen's  valley  specimens,  and  wo  therefore  follow  Dr.  Stejueger  in 
the  use  of  the  above  name. 

7.  Thamnophifl  vagrans   (Baird  &   Girard).     Although  the  six  garter  snakes  briiught  in  by  the 

expedition  show  considerable  color  variation,  they  un<iuestiouably  represent  a  single  species. 
They  were  collected  at  the  following  hxalities:  1  specimen,  Saud  Point,  Idaho,  August  7;  2 
specimens,  Clearwater  River  near  Lewiston,  Idaho,  August  15;  1  specimen,  Totlatch  Creek 
near  .luliaetta,  Idaho,  August  B>;  1  specimen,  Wardner,  Idaho,  August  18;  1  specimen,  Umatilla, 
Oregon,  August  23. 

8.  Thaxnnophis  sirtalis  parietalis  (Say).    Oue  specimen  of  this  variety  was  obtained  on  the  Little 

Spokane  River  near  Spokane,  in  September.  1S02,  by  Mr.  A.  .1.  Woolman. 

9.  Crotalus  lucifer  Baird  &  (iirard.     A  single  specimen  taken  on  the  Snake  River  between  Twin 

Kails  an«l  Shoshone  Falls,  Idaho.     The  rattler  is  said  to  be  not  abundant  in  that  vicinity. 

10.  Diamyctylus  torosus  (Esch).     Two  specimens  found  in  Sk(»okumchuck  River  near  Cliehalis, 

Wash.,  August  28. 

11.  Bufo  columbiensis  Baird  &   Girard.     One  young  specimen,  I'matilla,  On  gon.  August  23,  and 

one  adult,  Poeatello,  Idaho,  August  3. 

12.  Hyla  regilla  Baird  *,::  Girard.     One  specimen,  Chehalis,  Wash.,  August  28. 

13.  Rana  aurora  Haird  &  Girard.     Four  specimens  from  Skookumchuck  River  near  Chehalis,  Wash., 

August  28. 

14.  Rana  pretiosa  Baird  A-  (iirard.     Seven  specimens.  Sand  Point,  Idaho,  August  7;  1  specimen, 

Pendleton,  Oreg.,  August  12;  2  specimens,  Colfax,  Wash.,  August  17;  1  specimen.  Little 
Spokane  River,  Dart's  Mill,  Washington.  August  18;  4  specimens,  C<eur  d'Alene,  Idaho, 
August  21 ;  1  specimen.  Post  Creek,  Montana,  September  18,  1892;  1  specimen,  Thompson  Falls, 
Montana,  September  19,  1892;  5  specimens.  Sand  Point,  Idaho,  September  20,  1892;  7  speci- 
mens. Little  Spokane  River,  Spokane,  Wash.,  September,  1892;  3  specimens,  Clark  Spring, 
.^^pokane.  Wash.,  October  5,  1S92. 

15.  Rana  pipiens  brachycephala  (CoVc).     One  specimen  of  this  handsome  frog  was  secured  in  the 

Boise  River,  at  Caldwell,  Idaho,  August  8.  The  collection  made  by  Messrs.  Bean  and  Wool- 
man  contains  three  specimens  from  Post  Creek,  Montana  (September  18),  and  one  from  Sand 
Point,  Idahd  (September  20). 


17.-N0TES  ON  FISHES  COLLECTED  L\  FLORIDA  IN  1892. 


Bv  Dr.  JAMES  A.  HENSHALL. 


During  the  months  of  January,  February,  and  March,  1892,  the  writer  was 
engaged  in  collecting  a  series  of  the  salt-water  tishes  of  Florida  for  use  in  preparing 
the  exhibit  of  the  U.  S.  Fish  Commission  at  the  World's  Columbian  Exposition, 
Chiciigo,  1893. 

Most  of  the  tishes  were  procured  from  the  fishermen  at  Tampa  and  Key  West. 
As  it  was  intended  to  make  gelatin  casts  of  those  obtained,  only  adult  examples 
were  collected,  comprising  the  larger  forms,  especially  those  known  as  food- fishes; 
consequently  such  small  species  as  cyprinodonts,  sardines,  anchovies,  silv^ersides,  etc., 
were  not  embraced  in  the  collection. 

Each  fish  was  taken  fresh  from  the  water,  frozen  in  a  refrigerator,  and  then  care- 
fully wrapped  in  soft,  white  paper,  and  sewed  up  in  cheese  cloth.  They  were  then 
packed  in  ice  and  shipped  to  Washington  by  express,  where  they  arrived  in  excellent 
condition.    Those  shipped  from  Key  West  were  re-iced  en  route  at  Port  Tampa. 

Casts  were  made  of  most  of  the  species,  which  were  painted  in  oil  from  fresh 
examples  or  color  sketches  and  exhibited  at  the  World's  Fair,  where  they  were  very 
much  admired  and  presented  so  lifelike  an  appearance  that  most  visitors  mistook 
them  for  real  fishes. 

The  fishing  in  the  vicinity  of  Tami)a  is  all  done  by  means  of  haul  seines  on  the 
sandy  bt»aches  of  the  islands  and  bays  of  the  mainland.  The  first  pound  net  on  the 
wt\st  coast  of  Florida  was  put  in  operation  in  Sarasota  Bay  during  my  visit,  from 
which  1  secured  many  fine  sjiecimens. 

The  coralline  formation  of •  the  Florida  keys  and  reefs  renders  the  use  of  seines 
and  nets  impossible,  so  that  all  of  the  market  fishing  at  Key  West  is  done  with  hook 
and  line.  Most  of  the  fish  are  bottom  fish,  and  are  caught  in  the  channels  between 
the  keys,  the  fieet  of  small  smacks  (known  as  '*smackees")  going  out  every  morning 
and  returning  in  the  afternoon.  The  fish,  consisting  of  grunts,  snappers,  groupers, 
porgies,  etc.,  are  brought  to  market  alive  in  the  >\ells  of  the  sma<'kees.  Tiie  jjrincipal 
and  favorite  bait  is  the  sea  crawfish  (PaUnurus  sps.),  but  such  small  fry  as  i)ilchards, 
sardines,  anchovies,  etc.,  are  also  used. 

A  fleet  of  larger  smacks,  mostly  schooner-rigged,  engage  in  trolling  along  the 
keys  and  reefs  for  the  larger  surface-feeding  fishes,  as  kingfisli,  Spanish  mackerel 
jacks,  albicore,  bonito,  etc.  The  troll  used  is  usually  a  piece  of  bacon  rin<l  cut  in  the 
semblance  of  a  fish.  The  catch  is  taken  to  market  fresh,  but  not  alive,  as  the  severe 
ordeal  of  being  hooked  and  haule<l  in  while  under  sail  is  usually  sufficient  to  cause 
the  death  of  the  fish  in  a  short  time.  They  are.  therefore,  rapped  on  the  head  and 
killed  outright  as  soon  as  they  are  brought  aboard. 

F.  C.  B.  1891 U  -^ 
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SILURIDiB. 

9.  Galeichthys  felis  (Lion.)*     Catfish,     AbuudaDt  everywhere  along  the  coasts,  in  the  bays  and 

streams,  and  is  every  where  considered  a  nuisance.  It  spawns  in  summer.  Its  ej^^s  are  as 
large  as  cherries,  and  are  incubated  in  the  mouth  and  throat  of  the  male.  Specimens  from 
Tnnipa. 

10.  .Slurichthys  marinas  (Mitchill).    Catfish.    Not  nearly  so  common  as  the  preceding  species,  being 

more  of  a  deep-water  fish.  Specimens  from  Key  West.  The  sea-catfishes  are  not  used  for 
food  in  Florida,  being  universally  despised  and  detested  where  so  many  better  fishes  abound. 

ALBULIDiB. 

11.  Albnla  vulpes  (Linn.).     Bonefish.     Common  along  the  southern  keys,  and  at  the  passes  and  inlets 

of  the  coasts.  It  is  a  graceful,  silvery  fish,  shuttle-shaped,  and  (juite  a  good  food-fish,  though 
bony.  It  is,  moreover,  a  good  game-fish,  readily  taking  the  fiy  or  bait,  and  gives  the  angler 
more  sport,  for  its  size,  than  any  of  the  marine  fishes.  It  grows  to  2  feet  in  length.  Specimens 
from  Key  West  and  Tampa. 

ELOPIDiB. 

12.  EIops  saurua  Linn.     Ten-pounder.     Not  quite  so  common  as  the  bonefish,  which  it  resembles  in 

general  conformation,  color,  and  size.  It  is  of  no  economic  importance.  Examples  obtained 
at  Key  West  and  Tampa. 

13.  Megalops  thriasoides  ( Bloch  «&  Schneider).     Tarpon.    Common  on  both  coasts,  in  the  bays  and 

lagoons,  especially  in  summer,  the  smaller  ones,  of  from  5  to  40  pounds,  ascending  the  streams. 
It  is  a  noble,  handsome  fish  w^ith  very  large  scales,  resembling  frosted  silver,  which,  on  account 
of  their  size  and  brilliancy,  are  preserved  as  curiosities.  It  grows  to  an  immense  size — some 
200  pounds.  It  is  not  a  food-fish,  its  flesh  being  coarse  and  stringy  and  of  the  color  of  veal. 
It  breeds  in  Cuba,  and  is  supposed  to  breed  in  Florida,  but  in  all  of  my  collecting,  with 
fine-meshed  seines,  I  have  never  seen  one  less  than  a  foot  in  length.  It  is  very  fond  of  the 
sun-light,  and  will  lie  under  the  mangroves  for  hours,  perfectly  motionless,  basking  in  the  sun. 
At  other  times  they  disport  themselves  on  the  surface  of  deeper  water,  in  schools,  like  por-^ 
poises.  It  is  universally  called  "  tar-pon',"  in  both  singular  and  jilural,  by  the  native  fishermen. 
The  tarpon,  owing  to  its  great  size  and  its  habit  of  continually  leaping  from  the  water 
when  hooked,  Iiss  becomea  noted  game-fish,  and  is  much  sought  after  by  Northern  anglers,  who- 
congiegato  mostly  about  the  lower  part  of  Charlotte  Harbor,  near  Punta  Rassa,  and  at  Fort 
Myers,  20  miles  above,  <m  the  Caloosahatchee  Kiver.  The  largest  examples  so  far  taken  on  the 
rod  of  the  angler  weighed,  respectivt'ly,  100  and  20.")  pounds,  the  latter  being  taken  by  Mrs. 
(ieorge  T.  Stagg,  of  Kentucky,  the  former  by  Mr.  McGregor,  of  New  York.  The  skins  of  these 
tw<»  fine  specimens,  hiw  ing  been  prepared  and  mounted,  were  exhibited  at  the  World's  Colum- 
bian Exposition,  where  they  commanded  the  wonder  and  admiration  of  all,  especially  of  the 
foreign  visitors.  The  tarpon  is  taken  by  the  natives  of  Florida  by  means  of  the  fish  spear  or 
"grains"  (in  the  use  of  which  they  are  very  expert)  when  it  is  basking  in  the  sun  in  shallow 
water.  I  obtained  a  very  fine  specimen,  6|  feet  long  and  weighing  12.'>  pounds,  in  Sarasota 
Bay,  though  at  the  time  of  my  visit  the  water  was  unusually  cold  and  tarpon  consequently- 
very  scarce. 

CLUPEID.SI. 

14.  Alosa  sapidissixna  ( W^ilson).     Shad.    I  saw  this  fine  food-fish  in  January  at  Jacksonville  and  St. 

Augustine,  it  having  been  taken  in  the  St.  Johns  Kiver.     They  were  mostly  of  smoll  size. 

15.  Brevoortia  tyrannua  (Latrobe).     Uerr'ing.     I  obtained  a  number  c»f  examples  of  the  menhaden 

at  Tampa  (where  it  is  called  "herring"),  which  I  believe  is  the  first  instance  ♦)f  its  being 
collected  on  the  Gulf  coast  by  any  naturalist.  It  is,  however,  known  from  the  mouth  of  the 
St.  Johns  Kiver  on  the  Atlantic  coast.  The  southern  form,  li.  patronvs  Cioode,  is  common  in 
the  Gulf. 
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STNODONTIDiB. 

16.  Synodus  foetens  (Linn.)*     Lizard-fish.    Common  on  both  coasts  and  along  the  keys  in  sandy  eitna- 

tions.     Grows  to  a  foot  or  more  in  length.     Not  used  as  food.     I  obtained  specimeus  at  Key 
West  auvi  Tampa. 

MURiENIDiE. 

17.  Oyxnnothorax  funebris  Rauzani.     Cwreen  Moray.    Not  uncommon  about  the  Florida  keys.     It 

grows  to  6  or  8  feet  in  length,  is  very  strong  and  vigorous,  and  as  active  and  slippery  as  an 
eel.  It  is  much  dreaded  by  the  fishormeu  when  cauglit  on  their  lines,  being  very  ferocious 
and  combative.  It  has  been  known  to  drive  a  man  overboard  to  escape  its  terrible  teeth, 
its  bite  being  belie? ved  to  be  poisonous.  It  is  never  eaten.  Its  beautiful  bright  green 
coloration  resides  iu  the  slime  with  which  it  is  covered,  an  I  which  disappears  when  this  " 
is  removed,  leaving  the  skin  of  a  muddy,  brownish-black  color.  I  obtained  three  specimens 
i\l  Key  West,  each  some  5  feet  in  length,  one  of  which  was  caught  with  hook  and  line  from 
the  wharf. 

18.  Oynmothorax  moringa  (Cuvier).     Speckled  Moray.     Rather  common  along  the  Florida  keys. 

Does  not  grow  so  large  as  the  green  moray,  and  is  not  held  in  such  common  detestation,  perhaps 
owing  to  its  lieautiful  coloration,  which,  while  varying  somewhat  iu  diftVrent  specimens,  is 
always  pretty  in  the  variegated  spots,  reticulations,  and  markings.  I  obtained  several  examples 
at  Key  West,  from  2  to  3  feet  in  length. 

SCOMBERESOCIDiE. 

19.  Tylosurus  raphidoma  (Rauzani).    Hound.    Common  along  th**  keys  and  reefs.    Grows  to  a  leng^th 

of  3  or  4  feet.  It  obtains  the  name  of  ''hound"  from  its  habit  of  running  iu  .schools  and 
leaping  along  the  surface  of  the  water.  It  is  larger  than  the  other  species  of  the  genus,  and, 
like  the  others,  is  a  fair  food-fish,  thougli  seldom  utilized  iu  Kloritla.  Specimens  from  Key 
West. 

20.  Tylosurus  notatus  (Poey).     Xeedh-fitth.     Very  common  along  the  coasts  aud  keys  in  schools. 

Grows  to  2  feet  in  length.     Specimens  from  Key  West  aud  Tampa. 

21.  Hemirhamphus  balao  Le  Sueur.     Hallyhoo.    Abundant  about  Key  West  and  along  the  coasts, 

ruuuiug  in  schools.  It  reaches  a  Jength  of  1.5  to  18  inches,  an«l  is  a  fair  food-fish,  though  no 
use  is  ma<le  of  it  in  Florida.  The  other  species  of  "half-beaks"  are  also  abundant,  and  all 
are  called  '*  ballyhoo''  by  the  fishermeu.     Specimens  from  Key  West. 

SYNGNATHID^. 

22.  Hippocampus  hudsonius  Df  Kay.     Sva  Horse.     Common  in  tlie  shallow  bays  of  the  west  coast 

in  «x**Ji'^«y  situations.  (Irows  to  a  len;;;th  of  0  or  7  inches.  I  jjrocun'd  srvrral  hirge  examples 
at  Tampa.     Kin«i.s,  11  -\-'.V2.     l)orsal  tin  with  IS  rays,  coverinjr  3\  rings. 

MUOILIDiE. 

23.  Mugil  cephalus  Linna'us.     Mullit.     Very  abnndant  on  all  shores  of  Florida.     1  obtained  some  line 

large  specimens  at  Tampa,  wliener*  larvae  <inantities  are  sliipi)ed  on  ice  dnring  the  winter, 
principally  to  tlie  Sontheiii  States.  In  Florida  it  is  esteemed  \  eiyhi;:lily  in  the  nutnmn, when 
in  roe,  and  all  things  eonsiden'd  is  the  most  important  foo<l-lish  of  tin*  State.  At  the  fishing 
ranelH^s  of  the  west  roast  it  is  enre  i  and  salted  in  the  fall  and  early  winter,  and  shipped  to 
Key  West  an<l  Cnha.  It  reaches  a  \\ eight  of  several  ponnds,  and  si»awns  jirineipally  in 
November.  1  have  often  wat«he<l  them  coming  in  the  ])asses  and  inlets  on  the  llood  tide,  feed- 
ing along  the  shore  like  droves  <>f  ho«rs.  Their  manner  of  feeding  is  peenliar.  They  move 
slowly  along,  never  stopping,  taking  a  mouthfnl  of  sand  Irom  the  shar]dy  eut  banks  of  the 
inlets,  and  )»lowing  it  out  again,  retaining  the  niinnte  organisms  contained  therein.  They 
also  feed  about  the  sand  banks  and  mud  Hats  of  the  bays  and  streams. 

24.  Mugil  curema  Cuvier  «V.  Valenciennes.     Silrvr  Mullet.     Not  nearly  so  comnnm  as  the   preceding 

species,  and  frequents  deeper  water.  It  spawns  somewhat  later  in  the  season  than  the 
coL*mon  mullet,  aud  is  its  equal  if  not  its  .sni>eiior  as  a  food-iiNh.     Spe<inien'<  iVom  rami»a. 
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25.  Mugil  triohodon  Poey.  Fantail  Mullet.  Common  about  Key  West,  beiug  more  of  a  salt-water 
than  a  brackish- water  species.  It  is  smaller  than  either  of  the  preceding  species,  reaching  a 
length  of  abont  12  inches,  but  is  more  robust,  and  with  a  broader,  fan-like  caudal  fin.  Also 
a  good  food- fish.     Examples  from  Key  West. 


26*  Sphyrasna  guaguanche  Cnvier  «&  Valenciennes.  Sennet.  Not  common,  and  is  found  in  deeper 
water  than  the  S.  picudaj  and  is  a  much  smaller  species.  The  coloration  is  also  quite  difi'erent, 
having  dark  blotches  or  patches  along  the  lateral  lino.    Examples  from  Key  West. 

27.  Sphyrasna  picuda  Hloch  «&  Si'hneider.     Barracuda.    Abundant  abmg  the  keys.     It  reaches  a 

length  of  6  or  7  feet,  and  is  a  very  fierce,  voracious  fish,  of  pike-like  habits.  It  is  esteemed  as 
a  good  food-fish  at  Key  West.  It  is  usually  **graine<l  "  in  the  shallow  liays  by  the  fishermen. 
I  have  seen  them  fully  6  feet  in  length  in  s'lch  situations.     Several  specimens  from  Key  West. 

ECHENEIDIDiE. 

28.  Echeneis  nauorates  Linnjeus.     Suckjish,     Common  everywhere  in  Florida.     Nearly  every  shark 

or  ray  when  caught  has  from  one  to  a  half  dozen  attached.  The  host  sufi*ers  no  inconvenience 
whatever  from  this  curious  fish,  which  finds  abundant  food  in  the  crumbs  from  the  shark's 
table,  whether  from  fragments  cut  oft*  by  the  shark's  tet'th  while  feeding  or  when  ejected 
from  an  overcharged  stomach.  It  often  attaches  itself  to  the  bottom  of  vessels,  when  it  is 
easily  caught  with  hook  and  line,  it  being  very  voracious.  It  has  no  more  especial  fondness 
or  atfiuity  for  sharks  or  other  large  fishes  than  for  the  keel  of  a  boat;  it  is  merely  a  matter  of 
convenience.  I  know  nothing  of  its  qualities  as  a  food-fish.  Specimens  were  procured  at 
Key  West. 

ELACATIDiB. 

29.  Blacate  oanada  (Linn.).     Cobia.    Not  common  about  the  keys  or  on  the  west  coast.     It  is  a  very 

fierce  and  rapacious  fish.  It  is  not  used  for  food  in  Florida.  I  obtained  a  fine  example  at 
Key  West  about  5  feet  long.     It  is  called  "  cobi-o' "  by  the  fishermen. 


30.  Istiophorus  americanus  Cuvier  «&  Valenciennes.     Spikefiah.     Kare.     I  obtained  a  fine  specimen 

at  Key  WeHt  about  8  feet  in  length.  The  immense  dorsal  fin  fohls  like  a  fan  and  is  received 
in  a  groove  along  the  dorsum.  Coloration  was  bluish  brown,  with  very  dark  round  spots  on 
dorsal  fin.  The  fishermen  call  it  "  pikefish  *'  and  "spikefish,"  from  the  resemblance  of  the 
**  sword'*  to  a  pike.     They  also  affirm  the  ]>revalent  idea,  that  the  dorsal  fin  is  used  as  a  sail. 

SCOMBRIDJ3. 

31.  Scomberomorus  maoulatus  (Mitchill).     Spaninh  Mavkerrl.     Abundant  in  the  spring  along  the 

ke^s  and  coast,  swimming  in  schools  at  the  surface.  In  the  bays  it  is  usually  accompanied  by 
schools  of  sea  trout  (CvnoActoN  itf6r(Zo«N«),  feeding  on  the  small  fry  of  pilchards,  anchovies, 
silversideM,  etc.  It  spawns  in  the  spring.  It  is  one  of  the  best  f(»od-fishes,  and  many  from 
Florida  now  find  their  way  to  the  New  York  markets.  I  saw  a  Cape  Ann  schooner  engaged 
in  taking  Spanish  mackerel  with  seine  boat  and  mackerel  inirse  seine.  It  is  one  of  the  most 
graceful  and  typical  fishes,  and  withal  is  a  good  game-fish,  taking  the  fiy  or  bait  at  the  surface 
very  readily  and  greedily,  and  when  hooked  gives  considerable  Hport  to  thQ  angler.  It  grows 
to  a  length  of  2  feet.  Specimens  were  obtained  at  Key  West  and  Tampa. 
32  Scomberomorus  cavalla  (Cuvier).  Kinfifinh.  Common  along  the  keys  and  reefs,  where  it  is  taken 
by  the  fishermen  by  trolling  froui  the  fishing  smacks  undiT  sail.  It  is  esteemed  as  the  best 
food-fish  taken  to  Key  West.  It  runs  usually  from  8  to  10  ]>ounds,  but  occiisionally  reaches 
40  pounds  in  weight  and  5  feet  in  length.  The  entire  catch  is  r<msumed  at  Key  West,  except 
a  few  that  are  ship]>ed  on  ice  to  Havana.  A  few  are  now  finding  their  way  to  eastern  markets, 
where  the  fish  will  in  time  become  dewrvedly  pojuilar.  I  obtained  specimens  at  Key  West, 
where  it  was  brought  in  such  quantities  at  one  time  that  a  10-pound  fish  sold  for  15  centn. 
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33.  Scomberomorus  regalis  (Blocli).    Spotted  Kingfish;  Cero.    Not  common.    Occasionally  bronght 

in  by  the  smacks  with  the  S.  cavaJla^  and  is  more  frequently  called  ''kingfish"  than  ''cero.'* 
It  grows  to  nearly  the  same  size,  and  is  equally  valued  as  a  food-fish.  I  obtained  two  specimens 
at  Key  West,  and  saw  but  few  more  out  of  hundreds  of  the  common  kingfish  {S.  cavalla). 

34.  Sarda  sarda  (Bloch).     Boniio,  Not  uncommon  along  the  keys  and  reefs.     Sometimes  taken  by  the 

kingfishermen  on  their  trolling  lines.  Is  is  a  fair  food-fish,  but  is  not  much  esteemed  at  Key 
West,  the  meat  being  dark  and  with  a  pungent  flavor.  It  grows  to  15  or  20  pounds  occasion- 
ally.    It  is  readily  known  by  the  oblique  stripes  along  the  sides.     Specimens  from  Key  West. 

35.  Euthynnus  alliteratus  (Rafinesque).    Ocean  Boniio.    Not  common.    Is  taken  on  the  trolling  lines 

of  the  kingfishennen  occasionally.  It  is  not  favorably  considered  as  a  food-fish  and  is  seldom 
brought  to  market.  It  is  easily  distinguished  from  the  preceding  "bonito,*' by  its  stripes 
being  horizontal  or  longitudinal.  It  is  one  of  the  large  species  of  fishes,  reaching  30  to  50 
pounds  occasionally.     Example  from  Key  West. 

CARANGIDiE. 

36.  Caranz  bartholomaei  Cuvier  &.  Valenciennes.     Yellow  Jack.    Not  common.     Occasionally  taken 

by  the  fishermen  of  Key  West.  Color  olivaceous  with  golden  or  bronze  reflections  and  yellow 
fins,  hence  "yellow  jack."  It  is  one  of  the  prettiest  "jacks,"  though  of  small  size.  Probably 
a  fair  pau-fish.    Specimens  obtained  at  Key  W^est. 

37.  Caranz  chrysoB  (Mitchill).     liunner.     Common  along  the  keys.     Taken  with  hook  and  line  by 

boys  from  the  wharves  of  Key  West  frequently.  It  is  the  best  of  the  "jacks"  as  a  food-fish, 
as  it  is  the  most  graceful  in  sliape  and  appearance.  It  is  also  the  most  "  silvery  "  of  the  jacks, 
the  others  having  a  more  or  less  golden  or  bronze  sheen.  It  is  much  esteemed  at  Key  West. 
Examples  from  Key  West. 

38.  Caranx  latus  Agassi z.     Horse-eye  Jack.    Common.     Often  taken  from  the  wharves  of  Key  West 

by  boys.  Grows  to  about  a  foot  in  length.  Not  much  considered  as  a  food-fish.  Called 
"horse-eye,"  owing  to  its  j)eL;uliarly  large,  adipose  eyelid.     Examples  from  Key  West. 

39.  Caranz  hippos  (Linn.).     Jack;  Cavalla.     Common  in  the  channels  about  the  keys  and  at  the 

inlets  and  passes  of  both  coasts.  It  is  the  "jack"  par  excellence.  It  grows  to  a  large  size, 
reaching  sometimes  25  or  30  pounds  and  3  or  4  feet  in  length.  It  is  a  tolerably  fair  food-fish, 
not  thought  much  of  in  Florida,  but  is  shipped  to  some  extent  from  Tampa  with  mullet,  redfish, 
sea  trout,  etc.  It  is  a  fine  game-fish,  being  strong  and  vigorous  on  the  hook,  and  takes  the  fly 
or  a  troll,  or  even  a  bit  of  white  rag,  quite  readily.     Examples  from  Tampa  and  Key  West. 

40.  Caranx  crlnitus  (Mitchill).     Sunjish.    Not  very  common.     It  is  usually  found  in  drep  water,  where 

it  floats  on  its  side  at  the  surface,  basking  in  the  sunshine,  from  which  habit  it  derives  the 
name  of  "sunfish."  I  know  nothing  of  its  food  qualities.  Coloration  brilliantly  silvery. 
Examples  from  Key  West. 

41.  Selene  vomer  (Linn.).     Moon  fish.     Not  uncommon.     This  well-known  and  curious  species  is  said 

to  be  a  good  food-fish,  but  therr  is  very  little  of  it,  being  so  tbiu  or  compressed.  It  is  pressed, 
dried,  an«l  pres«'rved  as  a  curio,  (irows  to  a  foot  in  length  occasionally.  Adult  S])ecimens 
were  obtained  at  Key  West  and  Tampa. 

42.  Trachinotus  carolinus  (Linn.).     Pompano.     Common  along  the  keys  and  inlets  of  both  coasts. 

The  most  esteemed  of  all  the  food-fishes  of  Florida,  and  is,  undoubtedly,  the  best  that  swims. 
It  finds  a  ready  sale  at  good  prices,  most  of  the  catch  in  the  winter,  however,  being  consumed 
at  the  hotels  of  Flori<la.  It  grows  to  a  pound  or  two  in  weight,  and  is  mostly  taken  by  haul 
seines  on  the  outsi<lo  beaches  of  the  keys  of  the  west  coast  at  llood  tide,  where  it  is  found 
feeding  on  beach  lleas  and  the  little  "  pompano-shell ''  niollusks.  Specimens  obtained  at 
Tampa  and  Key  West. 

43.  Trachinotus  rhodopus  (iill.     Permit.     Not  uncommon  along  the  keys  and  the  west  c<»ast.     This 

is  the  largest  of  our  pompanos.  It  is  not  esteenu'd  as  a  food-tish,  though  the  smaller  ernes 
sometimes  have  the  dark  bonlers  of  the  dorsal  and  caudal  fins  clipped  by  nnscrupuloiis 
dealers  and  are  sold  with  the  "pompano"  as  the  simon-pure,  ori^^inal  .L-u'obs.  The  "permit" 
grows  to  a  large  size,  25  or  30  ]»oun<ls.     Examples  were  obtained  at  Tampa  and  Key  West. 

44.  Trachinotus  glaucus  (Bloch).     Old   IVifc     Not  very  <onnnon.     Found  about  the  Fh»rida  Keys. 

The  "Old  Wife''  ranks  with  the  "permit"'  as  a  food-fish,  though  it  is  of  small  size,  the 
smallest  of  the  pompanos.  It  is  a  pretty  fish,  silvery,  with  several  vertical  dark  bars  on  its 
•ides,  being  the  only  pompano  with  distin<'t  markinixs.     Examples  from  Key  West. 
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45.  Seriola  dumerili   (Risso).    Jlmicore.    Not  common.    Occasionally  taken  by  fishermen    when 

trolling  for  kiugfish  along  the  Florida  keys.  Said  to  be  a  fair  food-fish,  but  not  utilized  at 
Key  West.    Grows  to  50  pounds  or  more.     One  specimen  from  Key  West. 

46.  Seriola  lalandi  Cuvier  «fc  Valenciennes.     Amber  Jack.    Not  common  along  the  keys  and  reefs, 

where  it  is  taken  by  king^shermen,  trolling.  It  is  a  tolerably  fair  food-fish  and  grows  very 
large,  75  pounds  or  more.     Examples  secured  at  Key  West. 

47.  Oligoplites  saurus  (Bloch  &  Schneider).     Leather  Jack.    Common  at   Key  West,  where  it  is 

caught  from  the  wharves  by  boys  with  hook  and  line.  The  smallest  of  the  **  jacks."  It  is 
a  pretty,  graceful,  and  lively  fish,  but  of  no  importance  economically.  The  name  'leather 
jacket'^  has  somehow  crept  into  the  books  as  the  name  of  this  fish,  but  it  is  never  called  so  in 
Florida;  that  name  is  soilietimes  applied  to  species  of  BalistidcCy  but  O.  aaurus  is  always 
*' leather  jack."    Specimens  from  Key  West. 

POMATOMIDiB. 

48.  Poxnatomus  aaltatriz  (Linn.).     Bluejish.    Not  common  on  the  west  coast,  but  rather  common  on 

the  east  coast  of  Florida.  It  is  shipped  to  a  limited  extent  from  Tampa  during  the  winter, 
and  finds  a  ready  sale,  as  it  is  considered  a  fine  food-fish.  It  is  of  finer  fiavor  in  Florida  than 
in  northern  waters.     Specimens  from  Tampa. 


49.  Coryphasna  hippurus  Linn.     Dolphin.    Not  uncommon  along  the  reefs  of  Florida.     I  secured 

several  fine  examples  at  Key  West,  but  at  a  time  when  the  supply  of  ice  was  exhausted  for  a 
few  days,  in  consequence  of  which  they  reached  Washington  too  soft  for  molding. 

HOLOCENTRIDiB. 

50.  Holooentms  ascenaionis   (Osbeok).    Squirrel-fish.    Not    common.     Occasionally   taken   along 

the  keys.  It  is  a  good  food-fish,  but  not  plentiful  enough  to  be  of  any  importance.  It  is  a 
very  handsome  fish,  being  bright  crimson,  with  brilliant  silver  stripes  along  the  sides.  Several 
examples  obtained  at  Key  W^est. 

CENTROPOMIDiB. 

51.  Centropomus  undecimalls  (Bloch).     Snook;  Rovallia.     Common  in  bays  and  estuaries  of  both 

coasts  and  ascending  streams.  A  voracious  fish,  growing  to  a  weight  of  25  or  30  pounds.  A 
fairly  good  table  fish,  but  is  not  held  in  much  esteem  in  Florida.  Unless  skinned,  it  is  apt  to 
have  a  soapy  or  slimy  taste.  It  is  a  good  game-fish,  readily  taking  a  gaudy  fly,  troll,  or 
natural  bait,  and  is  a  vigorous  fighter  when  hooked.  Coloration  bright  silvery,  greenish  on 
dorsum,  with  a  broad  black  stripe  along  the  lateral  line.     Examples  from  Tampa. 


52.  Centropristis  striatus  (Linn.).     Blackfish.     Rare  on  the  west  coast,  but  not  uncommon  on  the 

east  coast  of  Florida.  I  secured  two  specimens  at  Tampa,  where  it  is  occasionally  brought  by 
the  fishermen. 

53.  Diplectrum  fon&osuxn  (Linn.)..   Sandfish.     Common  about  the  southern  keys.     A  ])retty  little 

pan- fish  of  good  quality,  but  too  small  to  be  sought  after.     Kxnm]»les  from  Key  West. 

54.  Promicrops  guttatus  (Linn.).     Spotted  J  etc  fish.     Common  along  the  Florida  keys.     Grows  to  an 

enormous  size,  reaching,  it  is  said,  500  pounds.  An  excellent  food-fish,  and  one  much  esteemed 
at  Key  West,  where  it  is  sold  in  steaks,  which  are  fried  in  batter.  Usually  brought  to  market 
weighing  from  20  to  150  pounds.  I  had  not  seen  this  "  jewfish  "  before,  my  former  experience 
being  confined  to  the  black  jewfish  {E.  nigritus).  At  Key  West  I  saw  some  twenty  examples, 
ranging  from  20  to  200  pounds,  and  shipped  two  to  Washington  of  60  and  100  pounds, 
respectively. 

55.  Mycteroperca  falcata  (Poey).     Scamp.     Common  along  the  Florida  keys,  and  considered  a  good 

food-fish.  It  is  taken  by  trolling  along  the  keys  and  by  bait  fishing  on  the  snapper  banks. 
It  averages  about  6  pounds,  often  reaching  10.     Specimens  from  Key  W^est. 
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56.  Mjoteroperca  mlcrolepls  (Goo<lc  &  Bean).     Gag.     Common  along  the  Florida  keys  and  not 

nncommon  on  ivest  conat.  Taken  b;  trolling,  nl»nby  bnit  fiHliiugDii  tfae  "bnnks."  It  is  a  fair 
looil-lish.  nvcrngiiig  6 or 8  pounds,  someliuies reach iujj 25  ov30.  The  "g'lg'  nud  "  scamp," anil 
all  of  tbu  "  K''""!'^''^  "  lire  skinutd  iisanlly  nliiMi  ilre^tseil  for  cooking;  not  akinneil  like  an  eel 
or  tatfish,  but  "  pared,"'  like  a  potato,  with  a  very  sharp  kuife.     Examiiles  from  Key  'XVost. 

57.  Mycteroperca  bonaci  (Poef).     Btackdiouper.    Cunimoualoug  tboFloridakej-B  and  rocky  plures 

on  tlio  coast.  Taken  liy  trolling  or  still  fishitij;.  A  fsir  food-fisb,  averaging  12  or  15  pounds. 
but  riMcbiiiK  a  weiKbt  of  40.  It  is  ii  i;aiii,v,  liara-iiiilliiig  fish  on  the  hook,  and  is  a  favorite  with 
the  -'Btili-liBbing"  angler.  The  '■groupers"  nil  qiawn  iu  spring.  I  obtained  specimens  at 
Key  West. 

58.  Mycteroperca  venenosa  (Linn.).      Jloi'ifisJi.     The  var.  icHCHoia   is  not  uneoniinoii   about   the 

southern  keys.     It  arerngen  5  to  T  jioiiuds,  reaching  12  iioiinds  occasionally.     Said  to  bo  a  fair 
food-fiHli,  and  is  certainly  a  handsome  one,  its  colors  beiug  quite  variegated. 
'  59.  Bpinepbelus  morlo  {(.'nvier  A  A'iilfucieiineB).     lied  Groaprr.     A'ery  eotumou  nlHtiit  Key  West  and    ' 
ou  Ibe  bmiks.     One  of  the  principal  food-flshes.    Taken  by  trolling  or  still  tisbiog.     Agamy, 
vigorou.^i  lisli,  avernging  C  or  B  pimnds,  but  grows  to  20  or  more.    SpecimenH  from  Key  Wi-st. 

60.  BpinepheltiB  BtriatuB(Itliich).     Saiiaa  Grouprr.    Xot  iiucomniuu  nlioitt  thesuutbem  keys,  and  is 

considered  an  e.ti'elli-nt  fuixl-tish.  It  averages  18  to  21  inches  in  length  and  6 or  8  pouniN  in 
weicht,  somutiuu-s  reaching  20  pounds.  It  is  a  handsomely  marked  fish,  and  tlnde  a  very 
ready  sale  in  the  market.     Kxnnipie  fr<ini  Key  Wc.^t. 

61.  BpinephelUB  catuB  (Cnvier  &  Vulencieiines).    lUd  Iliad.    Not  uncommou  at  Key  West.    Avery 

baoilsome  H]>ccies,  of  beaulifiil  coloration,  and  said  to  boa  good  food-li.''h,  though  small,  aelihnii 
reaching  a  foot  in  k'nglli  or  much  nioro  than  a  pen ud  in  weight.  Taken  by  still  Asbiugia  the 
clinuuels.     Enaniplea  from  Key  West. 

62.  BpinepheluB  adscenBlonlB  K'sbeik).     Hvek  I/iml.     Xot  nucomnion  about  Key  AVest.     la  umch 

estecmrd  as  a  food-tisii,  tliough  not  at  all  plentiful.  It  is  a  ln'mitilnl  li«h,  pnifusaly  ruvereil 
wjtii  largo  red  spols.  It  averages  a  pounil  or  two  in  weight,  and  is  taken  in  the  ehannelH  by 
still  flNhing.  Spi'cimMiH  from  Key  West, 
'  63.  Bpinephelus  flavolimbatns  Poey.  Yelliiie-litineil  Urnupei:  Xot  cnmmou.  One  specimen  Ooni 
Key  West.  .\  fair  food-fish,  averaging  fi  [wjiiuds,  but  said  loreai-h  15  pounds  in  weight.  The 
coloration  is  very  gay. 

64.  Bodianua  cruentatus  (Lacfiii'de).    Coiirft.    Xotnucomuion  about  the  southern  keya  and  reefs.     A 

Hiuall  bnt  beautiful  Hpecirs,  and  uiueb  citeeuicd  iis  a  fiiod-lish.  It  rarely  I'Kceeds  a  ponnd  iu 
w-djibt  or  10  inches  in  length.  I.ovcsrocky  situalious.like  tlu'  "Coney  "of  Holy  Writ,  wbe:e 
it  is  taken  by  still  fisbiug. 

65.  Bodianua  fulvua  (Linn.),     yiyjer-finl:     Xot   luic.mniou   at   Key   West.     A   \ery  gaily-colored 

pau-tisb,  thrai-h  not  very  plentiful.  There  sfeui  lo  be  .^I'Vinil  varieties,  of  which  the  btowD 
(,m«rl„l„.)  is  tl.o  conimouest,  and  of  which  example-,  were  obtained  at  Key  West. 

66.  RypticuB  bistripimiiBlMitrbill),     .Suiipji'h.    Xot  couitiinu.     I  caught  cine  small  example  with 

book  and  line  from  the  steamer  wharf,  which  austvered  fairly  well  10  the  description  of  this 
species.  Tli.M-oIoration«-as<hcstnut-br.iwn,  with  whitish  slelhitesix.ts.  Finsall  abeantiftil, 
intense  nltramariue  blue.      Specimen  f.  iti.'b.s  bui^. 

PRIACANTHID.aG. 

67.  PliacanthoB  Catalnfa  I'oey.      Illuii-riir  Siitiiiinr.     Xi.t  ii y>ii.      I  ipli[iiiii,-d  but  one  specimen  of 

tli'is  beautiful  spcics  at   Key  V.'.sr.  where  it  is  jnit   nlleii  s ,      I   know   n..thiug  of  its  foml 

-inalilics.    Coloration  brilliantly  scarlet.     Lvv  very  large,  half  ,1- l.iuir  as  head. 


LOBOTID.ai, 


t,  Lobotes  surlnamensia  (lihieli).     Iil.ut-  .-■ 
Tampa,  where  it  is  known  as  -black  s 


SPARID.S;. 
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70.  Lutjanus  joou  ( Bloch  &  Schneider).     Dog  Snapper.    Not  uncommon  at  Key  West,  where  I  obtained 

specimens.  A  pretty  fiiir  food-fish,  growing  somewhat  larger  than  the  preceding  species. 
Both  are  handsome  tishes. 

71.  Lutjanus  griseus  (Linn.).     Gray  Snapper.    Abundant  along  Florida  keys  and  islands  on  both 

coasts,  especially  where  the  mangrove  abounds,  and  on  this  account  often  called  ''mangrove 
snapper."  It  is  a  fair  food-tish,  rarely  exceeding  a  foot  in  length  or  2  pounds  in  weight.  It  is 
a  fine  game-tish  with  light  tackle,  rising  well  to  the  artificial  fly  and  taking  bait  readily.  It 
is,  however,  very  shy,  and  must  bo  fished  for  cautiously  and  warily. 

72.  Lutganus  synagris  (Linn.).     Lane  Snapper.    Abundant  at  Key  West,  and  one  of  the  common 

pan-fishes  sold  in  market.  It  is  much  esteemed.  Does  not  often  exceed  6  inches  in  length  am) 
seldom  reaches  a  pound  in  weight.     A  beautiful  little  fish,  the  smallest  of  the  *' snappers." 

73.  Lutjanus  blackfordii  Goodo  &  Hean.     lied  Snapjyer.     Abundant  on  the  ''banks."     This  well- 

known  dinner  fish  is  now  shipped  all  over  the  country  in  the  winter  and  spring  from  Tampa 
and  iVnsacola.  It  reaches  20  pounds  in  weight  and  is  a  fairly  good  food-fish,  bearing  trans- 
portation well,  being  hard  and  firm  of  Hesh.     Examples  from  Tampa. 

74.  Lutganus  analis  (Cuvier  *fe  Valenciennes).     Mntlon-Jufh.     Abundant  at  Key  West.     A  food-fish 

of  good  size  and  fair  «iuality,  and  sells  well  in  the  market.  It  reaches  a  length  of  2  feet  or 
more  and  averages  6  or  8  pounds,  though  sometimes  weighing  20.  Fine  examples  from  Key 
West. 

75.  OcyuruB  chrysums  (Bloch).     Ydlowtail."    Abundant  along  southern    keys.     A  very  common 

and  esteemed  pan-fish  at  Key  West.  A  very  pretty  and  well-marked  species;  seldom  grows 
to  exceed  a  foot  in  length  or  a  pound  in  weight.    Examples  from  Key  West. 

76.  Orthopriatis  chrysoptenis  (Linn.).     Pig-fink.    Very  common  on  west  co.ist  and  not  uncommon 

at  Key  West.  A  go<)d  pan-fish,  though  not  utilized  owing  to  its  small  size,  its  average  length 
being  6  inches.     Specimens  from  Key  West. 

77.  Anisotremus  virginicas  (Linn.).     Pork-fieh.    Common  at  Key  West.     A  handsome  and  beauti- 

fully marked  species  and  a  good  pan-fish,  sometimes  reaching  a  pound  or  two  in  weight, 
though  usually  of  about  half  a  pound.    Examples  from  Key  West. 

78.  Hasmulon  rimator  Jordan   &  Swain.      Tom  Tate.     Common   at   Key  W^est,  though  not  much 

esteemed,  being  the  smallest  of  the  **  grunts."  rarely  reaching  a  half-pound  in  weight,  but  a 
pretty  little  fish.     Examples  from  Key  West. 

79.  Hasmulon  flavolineatum  (Desmarest).     French  Grunt.     One  of  the  smaller  ''grunts,"  but  not 

common  at  Key  West,  where  it  is  occasionally  sold  with  the  commoner  forms.  Sptecimen  from 
Key  West. 

80.  Haemulon  plumieri  (Lac<^p^de).     Grunt.     Very  abundant  at  Key  West,  where  it  is  the  favorite 

an<l  staple  breakfast  fish,  being  sold  in  bunches  of  half  a  dozen  for  from  5  to  10  cents  a  bnnch. 
It  is  ndated  of  an  old  and  wealthy  citizen  of  Key  West  that  while  sojourning  fc»r  a  time 
at  a  fashionable  New  York  hotel,  and  where  he  was  living  on  the  fat  of  the  land,  that 
his  constant  and  only  regret  was  that  he  could  not  procure  "  fried  grunts"  for  his  breakfast. 
Indeed,  many  of  the  inhabitants  of  Key  West  live  almost  exclusively  upon  "  grunts,"  seldom 
eating  meat  of  any  kind,  except  when  occasionally  they  indulge  in  turtle-steak.  The 
common  grunt  seldom  exceeds  a  pound  in  weight,  usually  being  of  half  that  size,  or  even  less, 
as  found  in  the  market.  It  is  sometimes  called  "sow  grunt,"  the  //.  sciurus  being  thought  by 
some  to  be  the  male  and  called  **  boar  grunt."  The  "  grunt "  is  also  found  at  rocky  places  on 
the  west  coast,  though  not  in  abundance.     P^xamples  from  Key  West. 

81.  Hasmulon  sciunis  (Shaw).     Yellow  Grunt.     Common  at  Key  West,  though  much  less  so  than  the 

n.  piumieriy  with  which  it  is  sold  in  the  market.  It  is  the  handsomest  of  the  '*  grunts,"  the 
sides  of  the  body  as  well  as  the  head  being  ornamented  with  beautiful  blue  and  old-gold 
stripes.  It  is  equally  esteeme<l  as  a  pan-fish  with  the  common  gniut,  and  rarely  exceeds  a 
length  of  12  inches  or  a  weight  of  1  pound,  the  average  being  6  inches  and  4  ounces.  I  believe 
I  was  the  first  t<»  collect  this  species  in  Florida,  in  1878.     P2xamples  from  Key  West; 

82.  Haemulon  parra  (Desmarest).     Sailors  Choivf.     This  is  another  of  the  smaller  ''grunts,"  and 

sometimes  sold  with  them,  though  it  is  not  at  all  common  in  the  market,  probably  owing  to 
its  small  size.     It  is  a  good  pan-fish,  however!     Examples  from  Key  West. 

83.  Haemulon  album  (Cuvier  «&  Valenciennes).     Margate  Finh.     Common  at  Key  West.     The  largest 

of  the  "grunts,"  growing  to  2  feet  or  more  and  to  8  or  10  pounds.  It  is  an  esteemed  foo<l-fish> 
Examples  from  Key  West. 


"218  BULLETIN   OF   THE   UNITED   STATES   FISH   COMMISSION. 

•84.  Calamus  proridens  Jordan  &  Gilbert.  Little-head  Porgy.  This  and  the  following  ''  porgies  '*  are 
fair  food-iislies,  and  are  sold  in  large  quantities  as  ]>an-fish  at  Key  West,  and  are  quite  common 
along  the  southern  keys.  This  is  one  of  the  prettiest  porgies,  being  silvery  "with  beaatiful, 
iridescent  tints;  it  is  also  one  of  th«i  smallest,  seldom  exceeding  6  to  8  inches  in  length.  It  is 
called  "little-head''  in  contradistinction  to  the  ** big-head"  or  *' jolt-head"  porgy.  Examples 
from  Key  West. 

85.  Calamus  calamus  (Cnvier  &.  Valenciennes).  Saucer-eye  Porgy.  Not  so  common  as  the  other 
porgies,  and  seldom  grows  beyond  a  pound  in  weight  or  12  inches  in  length.  It  has  a  large, 
round  eye,  hence  '^  saucer-eye. ''     Specimens  from  Key  West. 

■86.  Calamus  bajonado  (Bloch  &  Schneider).  Jolt-head  Porgy.  Very  common  at  Key  West.  The 
most  important  of  the  porgies,  growing  to  a  larger  size,  almost  2  feel  occasionally,  and  to  6  or  8 
pounds  in  weight.     A  fair  food-tish,  selling  largely  in  the  market.     Examples  from  Key  West. 

87.  Calamus  peuna  (Cuvier  &  Valenciennes).     Sheepshead  Porgy.     Not  uncommon  at  Key  West.     It 

ranks  with  the  other  porgies  as  a  pan-iish.  It  grows  to  nearly  a  foot  in  length  and  to  more 
than  a  pound  in  weight.  It  resembles  somewhat  the  common  ^'sheepshead*'  {Archoaarqug 
probatocephalua)  in  its  barred  sides,  also  in  the  conformation  of  its  body.  Si>ecinien8  from 
Key  West. 

88.  Calamus  arctifrons  Goode  &  Bean,     (irasa  Porgy.     Not  uncommon  at  Key  West.     It  is  the  most 

distinctly  marked  and  the  handsomest  of  the  porgies.  It  is  not  so  common  as  the  others,  and 
grows  to  about  the  same  size  as  the  **  saucer-eye ''  and  *' little-head^'  porgies.  Examples 
obtained  at  Key  West. 

89.  Lagodon  rhomboides  (Linn.).     Brim.     Abundant  on  both  coasts  and  common  at  Key  West.     A 

graceful,  pretty  fish;  a  fair  food-fish,  though  not  much  utilized,  owing  to  its  small  size.     Aver- 
age size,  6  inches.     Examples  from  Tampa. 
•90.  ArchosargUB  probatocephalus  (Walbaum).     Sheepshvad.     Very  abundant  in  bays  and  lagoons 
of  both  coasts,  and  ascending  streams  to  fresh  water,  even  to  the  springs  at  the  fountain  head. 
It  swarms  about  barnacle-covered  piles,  wliarves,  wrerks.  oyster  banks,  mangroves,  etc.,  on 
the  mainland,  but  is  not  often  seen  near  the  soutliern  keys.     It  is  the  most  abundant  food-fish 
on  the  west  coast,  with  tht^  exception  of  the  mullet.     It  is  not  nearly  so  much  esteemed  as  a 
food-fish  ill  Florida  as  at  the  North,  nor  is  it  of  so  good  a  Havor  as  at  the  North,  nor  does  it 
grow  so  large,  about  6  i>ounds  being  its  maximum  weight  in  Florida.     It  is  largely  cured  at 
the  fishing  ranches,  with  the  mullet,  and  is  slii])ped  on  ice  from  Tampa  with  mullet,  redfish, 
etc.     It  is  a  fair  game-fish,  biting  freely  at  dam  or  crab  bait,  and  is  finite  vigorous  on  the 
hook,  but,  like  all  bottom  fish,  never  rises  to  the  surface. 

91.  DiploduB  holbrooki  ( Bean ).    Not  uiwommon  at  Tampa,  but  of  small  size  and  seldom  used  for  food. 

Average  length,  6  inches.     Examples  from  Tampa. 

92.  KyphosuB  sectatrix  (Linn. ).     (l\uh.     Common  at  various  locations  on  the  west  coast.     Kather 

a  dee]>-wat<'r  lish.  At  Mullet  Key,  at  lower  <'nd  of  Tampa  Kay,  1  caught  10  chub  in  10  minutes 
with  fiddler-cral)  bait,  in  water  20  feet  deej),  alongside  of  the  ])iles  of  the  <|uaraiitine  station, 
where  it  was  feeding  on  the  barnachis.  It  is  an  excellent  ]>an-fish,  averaging  (J  to  8  inches 
in  length. 

SCI^NID-ffi. 

93.  Pogonias  cromis  (Linn.).     Ifntm.     Common  in  bays  of  both  <'oasts,  espe«ially  about  oyster  reefs 

and  mangrove  islands,  but  does  not  freipn'iit  th(»  sontln*rn  k«  vs.  It  is  not  niueli  esteemed  as 
a  food-fish,  though  it  is  shipi)e(l  to  some  eM«Mit  from  Tainj)a  during  the  winter.  It  grows  to 
a  large  size,  10  or  ;')()  pounds  o«'easionall.\ .  It  is  a  vig<»rons.  hard-jmlling  fish  on  the  hook,  but 
not  very  **gamy."  Its  ''drumming"  is  eonstantly  heard  near  the  oyster  beds.  Examples 
from  Tami>a. 

94.  Sciaena  ocellata  (Linn.  K      HaHH,-    Unlji>*U.      Abiin<lant  in  bays  of  both  coasts  in   both  salt  and 

brackish  wat<*r,  and  often  ascending  streams.  It  is  a  goo«l  fish  and  is  shipped  in  large  (quan- 
tities, on  ice,  from  Tain]»a.  It  grows  to  a  large  size,  r»()  or  00  pounds  occasionally.  It  isa  free- 
biting,  vigorous  game-fish,  taking  liv<»  or  cut  bait,  and  small  t)nes  ris«'  juetty  well  to  the  tly. 
It  gives  considerable  sjiort  when  h()oke<l.  It  is.  all  things  (  onsidered.  the  l)est  food  and  game 
fish  of  the  drum  family.     Fine  s]>ecim«'ns  were  obtained  at  Tam]»a. 

95.  Leiostomus  zanthurus  Lac(^pede.    Spot.     Common  in  bays  of  both  coasts.    It  is  a  good  ]»an -fish 

and  takes  a  bait  readily.  It  averag<*s  0  to  S  imhes  in  h'Ugth.  Specimens  were  obtained  at 
Tampa. 
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96.  Micropogon  undulatuB  (Liuii.)     Croaker.    V<'ry  coininou  in  bays  of  the  west  eoa»t.    A  fair  pnn- 

fisli  wlu»n  just  out  of  the  water,  but  not  umch  utilized.  Average  length  8  inches.  Examples 
from  Tani]m. 

97.  Menticirrus  sazatilis  (Bloch  &  Schneider).     Whiting.    Xot  common  on  the  west  coast.    Occasion- 

ally brought  to  market  by  the  fishermen  of  Tampa.  It  is  a  fair  food-fish  if  just  out  of  the 
water,  but  deteriorates  rapidly.  Grows  to  about  a  length  of  18  inches  and  a  ]mund  or  two  in 
weight.     A  few  examples  were  procured  at  Tamjia. 

98.  CjTUOscion  nothum  (Holbrook).   Summer  trout.    Not  very  common.    Hroughtto  Tampa  occasion- 

ally by  the  fishermen,  who  call  it  "summer  trout,"  it  being  more  common  in  the  summer 
season;  it  resorts  to  deeper  water  than  the  reguhir  ** trout''  (C.  nehulosua),  but  grows  to  about 
the  same  size  and  is  equally  esteemed  .as  a  food-fish.  It  spawns  a  little  later,  also,  than  the 
next  species.     Examples  from  Tampa. 

99.  CynoBCion  nebulosus  (Cuvior  &  Valenciennes).     Trout.    Abundant  in  bays  of  the  west  coast  and 

common  on  the  east  coast.  An  important  food-fish  of  good  quality  when  fresh,  and  shipped 
in  large  quantities,  on  ice,  from  Tamjia  in  the  winter  and  spring.  When  long  out  of  water 
it  becomes  soft  and  loses  its  flavor.  It  grows  to  a  length  of  2  or  3  feet.  It  is  a  fine  game- 
fish,  being  a  snrface  feeder,  and  rises  readily  to  the  artificial  fly.  It  spawns  in  the  spring. 
Fine  specimens  were  obtained  at  Tam])a. 

GERRIDiE. 

100.  Gerres  cinerens  (Walbaum).     Broad  Shad.     Not  uncommon  at  Key  West,  but  more  abundant  on 

the  coasts  of  the  mainland.  It  is  utilized  to  some  extent  as  a  food-fish  at  Key  West.  Grows 
to  15  or  18  inches  in  length.     Examples  obtaineil  at  Key  West. 

101.  Gtorres  gula  Cuvier  «&  Valenciennes.     Sh<id.    Common  at  Key  West  and  at  inlets  of  the  coast. 

It  is  not  used  for  food,  averaging  only  about  6  inches  in  length.     Examples  from  Key  West. 

LABRIDiE. 

102.  Lachnolaimns  maximns  (Walbaum).     Hogfieh.    Common  at  Key  West,  where  it  is  considered  a 

good  food-fish.  It  reaches  a  weight,  sometimes^  of  8  or  10  pounds,  though  usually  from  2  to  6. 
The  male  and  female  vary  considerably  in  coloration.  It  is  a  fish  of  singular  and  characteristic 
appearance.     Male  and  female  examples  obtained  at  Key  West. 

103.  HalichcBres  radiatus  (Linn.).     Pudding  Wife.     Not  uncommon  along  the  southern  keys.     It  is 

sometimes  eaten  at  Key  West,  but  it  is  not  generally  esteemed  as  a  food-fish.  It  is  interesting 
chiefly  on  account  of  its  gay  coloration,  in  which  blue  and  bright  green  jtredominate.  It 
grows  to  nearly  2  feet  in  length.     Examples  from  Key  West. 

104.  Sparisoma  flavescensdUoch  «&  Schneider).     Pug.     Not  uncommon  about  Key  West.     Like  most 

of  the  ** parrot'' fishes  it  is  not  used  for  food,  and  like  them  is  admired  only  for  its  bright 
coloration.     It  sometimes  reaches  a  foot  in  length.     P^xamples  obtained  at  Key  West. 

105.  ScaruB  CGBruleus  Bloch  «&  Schneider.     Blue  Pug.     Not  uncommon  at  Key  West,  where  specimens 

were  securecf. 

106.  Scania  guacamaia  Cuvier.     Parrot-fish.     Hather  common  at  Key  West.     This  is  the  largest  of 

the  parrot-fishes,  growing  to  a  length  of  2  feet.     Specimens  from  Key  West. 


107.  ChaBtodipterus  faber  (Hroussonet).     Angel-fifth.     Abundant  (m  the  west  coast.     It  is  a  most 

excellent  food-fish,  though  not  generally  appreciated.  It  iswhipped  from  Tam])a  in  large  (pian- 
tities  with  sheepshea<l.  etc.  It  is  usually  8  or  10  inches  long,  sometimes  reaching  a  foot  in 
length.     Exam])les  from  Tampa. 

CHiBTODONTIDiE. 

108.  Holacanthus  ciliari8(Linu. ).     Yellow  Angel.    Not  uncommon  along  the  southern  keys  and  reefs. 

A  good  food-fish,  but  not  common  enough  to  be  of  economic  importance.  A  beautiful,  gaily, 
colored  fish.     Grows  to  a  foot  in  length.     Fine  specimens  obtained  at  Key  West. 


220  BULLETIN   OP    THE    UNITED    STATES    FISH    COMMISSION. 

109.  PomacanthnB  aurena  (Blnch).     Blacli  Angel.    Rnthcr  coiutnon  nlon^;  the  reefs  and  keys.     AJao  • 

goriil  food-frsh,  but  not  piciitiftil  ruougli  to  bo  iitiliz.eil.  A  baudaome,  ahotrf  flith,  ffrowing  to 
ii  foot  iu  length  auA  uearly  an  deep.     Exam))les  from  Key  '.Vest. 

ACANXHnsrD.S. 

110.  Acantbuma  bepatus  (Linn.).     Tany.     Not  nntoinuion  abont  llie  southern  line  of  keys  and  the 

outer  reefs.  Cnlled  ''  tnnj^"  beraiiBo  »f  the  !an<'et-Bhn|>iiil  xpine  or  iniig  on  each  side  of  tbe  tail, 
and  whieb  gives  this  lisb  the  name  of  "  Biirgeuu"  and  "doctor"  iu  other  localities.  £xanij>le.d 
obtained  at  Key  West. 

111.  AcantbuniB  ccBnil«iiB  Blocb.     Blue  Tang,     t'oiiud   in   the   same  KitnntioQB   as  the   precedine 

Bpeeies — the  common  t.ing.  A  lunch  giri'ttier  lisb  than  the  liiut,  the  coloration  being  very 
bri<j;ht  and  varied.  Both  species  grow  to  IH  inches  in  length.  l.'Ewd  Bouiewhat  as  food-fisbea. 
From  Key  West. 

SCOSP.s:HID.Si. 

112.  Scorpsena  plumleri  Blorh.     fea  Tn/itl.     Nut  iinconmion  about  the  Bonthern  keys.     One  of  the 

nio:>t  bixnrre  fishes  of  tho  Florida  fauna.  To  tbe.lisht'rmen  i  t  is  rather  rejiulaire,  as  it  ia  tboagfat 
to  ho  poisonous.  But  it  is  very  heaiitifiit.  if  a  brilliant  and  highly- varied  coloration  and  oma- 
iiiontiil  appendages  of  fringes,  talis,  and  streamers  can  make  it  no.  Grows  to  a  foot  in  length. 
Xot  used  for  foml.     Several  upedjuens  wen-  obtained  at  Key  Woat. 

113.  Scorpeona  grandicoruia  Cnvier  &,  Valencieiiues.     Si-a  Toiiil,     Found  in  eame  localities   irith  S. 

pliimiiri,  but  less  ronimon.  it  ix  nut  as  tior^eonslv  coloriMl  as  that  species,  but  grows  to  about 
the HUiiie size  ami  is  held  by  the  tlshermeu  in  as  much  disfavor.     Esauiple  from  Key  West. 

TRIOLID.XI. 


BATRACHID2I. 

lis.  BatrBobua  tau  (Linn.).  Toadjhh;  tliisUr-fi^h.  Coninion  in  th'>  bays  of  both  coasts,  cBpecially 
about  oyster  beds.  Supposed  to  hi-  puixoiiouH  by  the  tisliernifu  and  of  course  detested.  Grows 
to  a  focit  in  li'niilh.     Examples  from  Tampa. 

116.  Batrachua  pardus  Coode  A  Bran.     Tuailjhh.     t'onnd  with  jireeeding  species,  /I.  laii;  but  not  »o 

loiiuuiiii.     Iviiially  abbon-ed  by  lisbermen.     From  Tiimjia, 

PLEURONECTID2!. 

117.  SyaciutB  mlcrurum  Itan^ani.     IViii'l-i'c  I'tmr.     Not  uucmimon  at  Key  West.     A  small  species, 

averaging  iibmit  (i  in.  Ins.     (.'nl.ii-  •■U\  iKf.nis.  ivith  Itody  :iinl  lin«  pr.jfusi-ly  spott.-d.     The  Ilat- 
lisbes  aro  not  val.ied  as  foed-llsli.'B  at  K.'y  West.  whiTe  I  ..iitaiufd  cMimjiles. 

118.  ParallclitliyB  lethoEtlgma  .Inrdau  A  (iilbi-rt.     I-'loanilir.     C'onim.in  iu  Ways  of  west  roast.     Xot 

valu.'d  as  a  food-lisb  in  Florida.     (Iruws  Ui  IS  inilie..^  in  {■■tigtb,     Kxauijiies  Irnni  Tampa. 

119.  AncylopBetta  quadrocellata  (Jill,     .■«>""'■''  I'hivnilti:     Ciimuiiui   in   liay-i  iind  lagoons  of  -west 

coast.     A  fair  fimd-lisli,  but  not  utili/ed  as  such  in  Florida.      lUc  largest  scrn  were  a  foot  in 
leuglb.     Specimens  from  Tampa, 

MALTHID.ai. 

120.  Maltbe  vespertilio  (  Lion,  i,     /.■h/nVi.     X.>t  .  ommon  ;it  Key  Wi-si.  but  .■.umnuti  in  bays  of  both 

coasts,     (Jrows  toa  leiiglb  of  <1  in.li.'-,      \"1  used  for  food,  beiiii;  very  r..piilsivo  in  appearance 
In  most  people.     Sp.-eim.us  from  Tampa. 

121.  Maltho  radiata(Mitehill).     IMIM.     Common  in  bays  and  lagu.ms  of  l.otb  roasts.     Grows  to 

6  inches  iu  length.      Is  very  similar  lo  V.   i-.ip  r/i7i„.  but  with  much  >lioitcr  roslral  pnicess, 
and  the  ri'd  color  of  belly  is  .■oiistanlly  of  a  li^-bl.-r  shade.     Ksamplvs  from  Tampa. 
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OSTRACnDiE. 

122.  Ostracion  trigonum  Linn.    Shellfteh.    Not  uncommou  on  shores  of  keys  in  grassy  situations. 

It  is  said  to  be  au  excellent  food-tish  when  roasted  or  baked  ^*in  the  shell.''  It  is  dried  and 
preserved  as  a  curiosity.  The  coloration  of  all  the  cowfishes  is  very  pretty.  S]>ecimens  from 
Key  West. 

123.  Ostracion  tricorne  Linn.     Cowfish.     Common  in  grassy  bights  of  the  keys,  and  in  the  coves  of 

all  bays  <m  the  mainland.  The  cowtishes  grow  to  about  10  inches  in  length.  They  are  very 
sensitive  to  cold;  after  the  unusually  cold  snap  in  Florida,  in  .January,  1886,  I  saw  hundreds 
of  dead  and  dried  cowtish  washed  up  on  the  beaches.    Examples  from  Tampa. 

BALISTIDiE. 

124.  Balistes  vetula  Linn.     Ocean  Turhot.    Not  common.     Found  occasionally  along  the  reefs  and 

southern  keys.  It  is  the  handsomest  of  the  ^Hrigger-fishes.''  Grows  to  a  larger  size,  also, 
some  2  feet  in  length.  I  know  nothing  of  its  food  qualities.  Several  specimens  from  Key 
West. 

125.  Balistes  carolinensis  Gmelin.     Turhot.    Common  at  Key  West  and  vicinity.     It   is  considered 

a  good  food-fish  and  sells  readily  in  the  market.  It  is  always  skinned,  or  rather  ^^ pared," 
before  cooking.  It  averages  about  12  inches  in  length.  It  is  called  "turbot"  by  all  Key 
West  people.     Examph's  from  Key  West. 

126.  Monacanthus  ciliatus  (Mitchill).     Leaiher-Jieh,    Common  at  Key  West  and  vicinity.     Not  used 

for  food.  The  male  has  stil!'  bristles  or  spines  in  the  tail.  Less  than  a  foot  in  length.  Speci- 
mens obtained  at  Key  West. 

127.  Monacanthus  hispidus  (Linn.).    Also  common  at  Key  West  and  vicinity.    Grows  to  8  or  10 

inches  in  length.     Not  used  for  food.     Examples  from  Key  West. 

128.  Alutera  schcspfi  (Walbaum).     Lontf-tail  Leather-fish.    Not  uncommon  along  the  keys  and  at 

rocky  situations  on  the  coast.  Grows  to  18  inches  in  length.  Not  used  as  food.  Exami)Ie8 
obtained  at  Key  West  and  Tampa. 

TETRODONTIDiE. 

129.  Spheroides  spengleri  (Bloch).     SiceUfish.    Common  along  the  keys  and  both  coasts.     Grows 

to  a  foot  or  more  in  length.     Of  no  importance,  except  ns  a  curio.     Examples  from  Tampa. 

DIODONTIDiE. 

130.  Diodon  hystriz   Linn.     Porcupine-fish.     Not   coiiunon.    Occasionally  taken  along  the  southern 

keys  and  reefs,  and  always  dried  and  preserveil  as  a  curiosity.  I  obtained  a  dried  specimen 
at  Key  West. 

131.  Chilomyctenis  schcspfi  (Walbaum).     Siccll-toad.    Common  on  both  coasts  of  Florida.     Grows 

to  8  or  10  inches  in  length.  Not  used  as  food.  Inflated,  dried,  and  sold  as  a  curio.  Examples 
from  Tampa. 


18 -NOTES  ON  A  RECONNOISSANCE  OF  THE  FISHERIES  OF  THE  PACIFIC 

COAST  OF  THE  UNITED  STATES  IN  1894. 


By  HUGH  M.  SMITH,  M.  D., 

Assistant  in  Charge  Division  of  Statistics  and  Methods  of  the  Fisheries,  U.  S.  Fish  Commission. 


NARRATIVE  OF  THE  TRIP. 

Under  date  of  May  8,  1894,  I  wa«  directed  by  the  Hon.  Marshall  McDonald,  U.  S. 
Commissioner  of  Fish  and  Fisheries,  to  proceed  to  the  Pacific  coast  "  for  the  pur[)ose 
of  making  a  study  of  the  apparatus  and  methods  of  the  fisheries  of  that  region."  I 
was  instructed  to  make  observations  on  the  condition  of  the  salmon  industry  of  the 
ditterent  sections  that  it  was  deemed  advisable  to  visit;  to  consider  the  development 
of  the  market  fishery  and  the  sardine  industry;  to  investigate  the  history,  growth 
and  present  extent  of  the  sturgeon  fishery  of  the  Columbia  River;  and  to  look  into  any 
other  branches  of  the  fisheries  that  possessed  special  interest.  I  was  directed  to  give 
particular  attention  to  the  shad,  the  striped  bass,  the  black  bass,  the  catfish,  the  carp, 
and  the  eel,  which  have  been  artificially  introduced  from  the  east,  especially  observing 
their  distribution,  size,  commercial  importance,  and  food  value. 

I  was  ordered  to  leave  Washington  on  or  about  May  10,  and  to  return  not  later 
than  July  10.  Pursuant  to  these  instructions,  I  left  Washington  May  18  and  arrived 
at  San  Francisco  May  24.  Ten  days  were  spent  in  that  city,  devoted  chiefly  to  an 
inspection  of  the  fish  and  other  water  products  exi)osed  for  sale  in  the  markets;  to 
visits  to  the  fishermen's  wharf  where  the  catch  is  discharged,  the  nets  are  dried,  and 
the  boats  are  moored;  and  to  an  examination  of  the  books  of  the  wholesale  dealers  for 
the  years  1893  and  1894  for  the  purpose  of  taking  off  an  account  of  all  shad,  striped 
bass,  carp,  and  catfish  handled.  The  American  Union  Fish  Company,  A.  Paladini, 
G.  CamiHoni,  and  J.  II.  Kessiug  very  obligingly  permitted  this  examination  of  their 
records  when  the  object  of  the  in<|uiry  was  made  known,  and  are  entitled  to  the  thanks 
of  the  Commission  for  this  and  other  courtesies  shown.  Several  other  dealers  whom 
it  was  not  possible  for  me  to  visit,  owing  to  the  short  time  available,  later  gave  to 
representatives  of  the  California  Fish  Commission  figures  similar  to  those  furnished  to 
me,  copies  of  which  were  forwarded  to  this  Conmiission  by  the  California  Commission. 

On  June  2, 1  went  from  San  Francisco  to  Los  Angeles  and  San  Pedro,  chiefiy  in 
order  to  examine  the  sardine  industry  centering  at  the  latter  place  and  to  interview 
the  proprietors  of  the  cannery,  who  had  offices  in  Los  Angeles.  Through  the  courtesy 
of  Mr.  A.  P.  Half  hill,  vice-president  of  the  canning  conjpany,  who,  in  San  Francisco, 
had  given  me  a  letter  of  introduction  to  the  suiierintendent  of  the  cannery,  I  was 
enabled  to  nmke  a  very  satisfactory  examination  of  the  methods  of  this  new,  interesting, 
and  imi)ortant  branch  of  the  fisheries  during  the  two  days  passed  in  this  part  of  the 
State.     I  returned  to  San  Francisco  June  0. 
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At  tbe  iuvitatioii  of  Mr.  Johu  P.  Babcock,  chief  deputy  of  the  California  Fish 
Cominibsioi),  I  acc'oni])ai]ieil  him  and  Mr.  Wilson,  of  the  fishery  protective  force,  on  an 
official  trii)  in  the  commission's  launch.  totheimiK>rtant  fishery  districts  lying  between 
Han  Francisco  and  the  up[)er  part  of  the  delta  of  the  Sacramento  and  San  Joaqnin 
rivers.  I  left  San  Francisco  on  June  8  and  returned  June  10,  passing  the  whole  of  tlie 
intervening  time  in  a  very  interesting  and  helpful  sojourn  in  the  waters  named. 

The  route  from  San  Francisco  hiy  nortli,  i)ast  the  fishing  station  of  Messrs.  Lynde 
an<l  Hough,  in  Marin  County,  and  the  Chinese  fishing-camps,  in  Marin  and  Contra 
Costa  counties.  San  Pablo  Bay,  Carquinez  Strait,  and  Suisun  Bay  were  then  trav- 
ersed, all  of  these  being  important  fishing- grounds  for  salmon,  shad,  and  striped  bass. 
Late  in  the  evening  the  San  Joaquin  Kiver  was  entered  and  a  stop  was  made  for  tbe 
night  at  Antioch.  Next  day  a  short  visit  was  first  paid  to  Collinsville,  on  the  Sacra- 
mento liiver,  where  I  attended  the  trial  of  some  gill  net  fishermen  arrested  for  viola- 
tion of  the  State  law  prohibiting  the  settinjir  of  gill  nets  so  as  to  obstruct  more  tban 
one-third  the  width  of  a  stream.  Although  the  evidence  of  an  infraction  of  tbe  law 
was  indisputable,  the  jury  failed  to  convict,  being  evidently  impressed  with  the  recent 
decision  of  a  local  justice  that  the  law  is  ambiguous  and  that  the  words  "more  than 
one-third  across  the  width''  of  a  river  may  involve  the  distance  between  two  remotely 
distant  points  on  ojiposite  sides  of  the  river  I  During  the  remainder  of  the  day,  tbe 
launch  cruised  through  the  numerous  sloughs  intersecting  the  interesting  tule  lands 
of  the  delta  of  the  Sacramento  and  San  Joaquin  rivers,  these  being  the  favorite 
spawning-grounds  for  shad  and  strijied  bass,  as  well  as  important  fishing-grounds 
for  them  and  salmon.  The  forenoon  of  the  foHowing  day  was  spent  iii  the  same  region, 
and  in  the  afternoon  I  returned  to  San  Francisco. 

A  visit  occupying  jKirts  of  two  days  (June  12  and  1.'5)  was  made  to  Monterey  and 
Pa<'Jfic  (irove  from  San  Franciscto.  Monterey  Bay  represents  the  southern  limit  of 
the  distribution  of  the  salmon,  shad,  and  striped  bass,  and  is  additionally  interesting 
because  of  the  (-hinese  and  other  important  fisheries  there  carried  on.  At  El  Monte, 
Mr.  B.  C.  Winston  has  shown  commendable  enterprise  in  bringing  together  and 
arranging  for  exhibition  a  niagnific(»nt  mounted  collection  of  the  marine  alga*  of  tbe 
Pacific  coast  which  has  been  admired  by  students  of  this  branch  of  botany.  Mr. 
Winston  has  :«lsn  arranged  in  a  large  i)rivate  exhibition  hall  many  of  the  rarer  and 
more  attra<'tive  (Ishes  of  that  part  of  the  Pacific  coast,  including  sharks,  skates,  and 
other  large  sjxH'ic^s. 

At  Pa<'ific  (jrnvc,  situated  at  the  southern  side  of  the  entrance  to  Monterey  Bay, 
the  summer  biologi<'al  school  of  the  Leland  Stanford  Junior  Tniversity  has  been 
established.  This,  at  f  he  f  inie  of  my  visit,  was  in  charge  of  Dr.  Oliver  P.  Jenkins,  the 
professor  of  jdiysiohigy  in  tin*  university,  by  whom  tliei)urposes  and  ])]ansof  the  school 
were  ('ourteously  explained.  This  is  gcMierally  conceded  to  be  the  best  site  on  the 
west  coast  for  a  biological  laboratory.  It  is  located  somewhat  like  Woo<ls  lloll  with 
respect  to  the  distribution  of  the  fauna  of  the  northern  and  southern  i)aits  of  the 
coast.  The  buihlings  are  placed  on  a  rocky  bluff  at  the  extremity  of  the  jKunt  of 
land  marking  the  division  between  the  ocean  and  ^Monterey  Bay.  On  the  rocks  at  the 
very  doors  of  the  laboratory  anenH)nes,  echini,  mollusks,  and  other  invertebrates  can 
be  gathered  withcmt  the  use  of  a])paratus,  while  the  water  in  the  innnediate  vicinity 
teems  with  a  great  variety  of  fish  and  other  marine  forms  of  animal  life.  1  was 
informed  by  Dr.  Jenkins  that  the  university  authorities  are  very  desirous  that  the 
U.  S.  Fish  Commission  shall  be  represented  at  the  laboratory.     There  are  certainly 
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many  scientific  problems  affecting  the  commercial  fisheries  of  the  west  coast  which 
could  here  be  studied  to  great  advantage. 

On  June  13  I  left  San  Francisco  for  Portland,  Oreg.,  where  I  arrived  June  15, 
and  where  the  three  following  days  were  passed  in  interviewing  persons  interested  in 
the  salmon  industry. 

While  at  Portland  a  day  (June  16)  was  occupied  in  a  visit  to  the  U.  S.  Fish 
Commission  station  on  the  Clackamas  Kiver  and  to  the  falls  of  Willamette  River  at 
Oregon  City.  Both  streams  were  high  and  muddy.  A  close  personal  inspection  of 
the  falls  disclosed  the  presence  of  a  large  number  of  salmon  immediately  below  the 
cascades,  although  no  fish*  were  observed  in  the  act  of  ascending  the  falls.  The  rocks 
over  which  the  water  was  breaking  and  at  the  sides  of  the  falls  were  literally  covered 
with  lampreys  (Entosphenus  tridentatm)  endeavoring  to  reach  the  headwaters  of  the 
river. 

From  Portland  it  was  my  intentionrto  visit  the  Cascades  and  The  Dalles,  but  this 
had  to  be  abandoned,  owing  to  the  high  floods,  which  had  caused  a  discontinuance  of 
fishing,  had  entirely  suspended  railroad  com  munication  with  the  upper  Columbia, 
and  had  rendered  water  transportation  uncertain.  This  state  of  affairs  made  it  pos- 
sible to  study  the  fisheries  of  only  the  lower  river,  which  were  but  little  affected  by 
the  high  water. 

Portland  was  left  on  June  19  and  Astoria  was  reached  on  the  next  day.  The 
three  following  daj'S  were  occupied  in  examination  of  the  canneries  and  fisheries  of 
that  place  and  vicinity. 

My  inspection  of  the  important  fisheries  of  the  lower  Columbia  River  was  greatly 
aided  by  Mr.  M.  J.  Kinney,  of  Astoria,  who,  in  addition  to  other  courtesies,  extended 
the  use  of  his  steam  launch  for  a  visit  to  the  pound-net  and  seining  grounds  at  Sand 
Island  and  in  Baker  Bay,  thus  permitting  a  closer  and  more  satisfactory  study  of  the 
conditions  than  would  have  otherwise  been  possible. 

I  returned  to  Portland  on  June  24  and  left  the  next  day  for  W^ashington,  D.  C, 
where  I  arrived  July  2. 

GENERAL  REMARKS  ON  THE  WEST  COAST  FISHERIES. 

The  general  commercial  fisheries  of  the  Pacific  States  are  of  more  recent  origin 
than  those  of  any  other  coast -section  of  the  country,  and,  with  the  exception  of  the 
salmon  fishery,  they  are  less  developed  than  those  of  any  other  region.  It  is  true 
that  some  branches  of  the  fisheries  were  established  before  the  acquisition  of  the 
territory  by  the  United  States,  but  it  was  only  at  a  comi)aratively  recent  date  that 
the  taking  of  the  salmon  for  commercial  purposes  began,  while  the  utilization  of  most 
other  fishery  resources  has  had- a  much  later  origin.  Nevertheless,  in  the  period  of 
thirty  years,  during  which  it  may  be  said  the  fisheries  of  the  west  coast  have  existed, 
the  industry  has  attained  great  imi^ortance  and  now  ranks  next  to  that  of  the  Kew 
England  and  Middle  Atlantic  States  in  extent  and  value.  There  seems  no  reason  to 
doubt  that  the  business  will  assume  vastly  greater  proportions  in  the  near  futufe, 
although  there  is  cause  to  apprehend  a  decline  in  several  imjjortaut  branches,  as,  for 
instance,  the  salmon,  the  whale,  the  fur-seal,  and  the  sea  otter  fisheries. 

The  various  phases  of  the  fishing  industry  of  the  west  coast,  including  Alaska, 
give  employment  to  about  17,000  persons,  the  capital  invested  amounts  to  about 
8S,1)00,(K)0,  and  the  annual  value  to  the  fishermen  of  the  i)roducts  taken  is  approxi- 
mately J?  7,300,000. 

h\  C.  B.  1834-15 
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The  special  fisheries  which  give  this  regiou  mach  of  the  promineDce  it  i>osse8ses 
are  the  sahnoii,  the  whale,  the  oyster,  the  fur-seal,  the  shrimp,  the  cod,  the  crab,  and 
the  herring,  in  the  order  named.  The  value  of  the  salmon  fishery  is  about  equal  to 
that  of  all  other  fisheries  combined,  while  the  canning  industry  connected  with  the 
fisheiy  has  an  annual  output  but  little  less  in  value  than  that  of  all  the  fishery  products 
of  the  coast.  The  salmon  are  by  far  the  most  imx)ortant  fishes  or  fishery  products  of 
Alaska,  Oregon,  and  Washington,  but  in  the  fisheries  of  California  they  are  surpassed 
by  whales,  oysters,  and  shrimps. 

A  cons[)icuous  feature  of  the  fisheries  of  California  is  the  entire  absence  of  pound 
nets,  trap  nets,  weirs,  and  other  similar  fixed  devices.  While  it  is  true  that  a  few 
fyke  nets  are  employed  in  the  Sacramento- San  Joaquin  delta,  their  use  is  so  restricted 
and  their  importance  so  slight  that  they  may  be  dismissed  from  consideration.  The 
absence  of  this  class  of  nets,  which  are  such  prominent  factors  in  the  fisheries  of  the 
other  States  of  this  region,  is  owing  wholly  to  legislation.  The  State  has  shown  a 
disinclination  to  permit  the  use  of  such  appliances,  and  no  very  determined  efforts 
have  been  made  by  commercial  fishermen  to  secure  the  repeal  of  the  existing  prohib- 
itive law.  While  the  setting  of  fyke  nets  is  enjoined,  the  law  is  not  strictly  enforced^ 
for  the  reason  that  in  the  opinion  of  the  State  Fish  Commission  the  obvious  purpose 
of  the  act  was  to  prevent  the  destruction  of  desirable  food-fish,  and  especially  immature 
fishes;  whereas  the  few  nets  employed  are  set  in  such  situations  and  under  such  condi- 
ti(ms  that  only  fishes  generally  regarded  as  worthless,  or  nearly  so,  are  or  can  be  taken* 

In  no  other  region  in  the  United  States  are  the  people  more  generally  impressed 
with  the  beneficial  results  of  artificial  propagation  and  more  ready  to  aid  and 
approve  any  fish-cultural  measures  that  are  properly  recommended.  While  the 
results  of  salmon-culture  have  in  some  places  been  marked  and  are  readily  acknowl- 
edged by  fishermen  and  others,  this  alone  is  not  sufficient  to  account  for  the  wide- 
spread advocacy  of  fish-culture  which  exists  among  all  classes  and  in  all  parts  of  the 
Pacific  coast.  We  must  look  further  for  the  cause.  There  seems  little  reason  to  doubt 
that  to  the  marvelous  success  of  shad  and  striped  bass  acclimatization  on  the  west 
coast  nuist  be  attributed  the  firm  belief  in  fish-cultural  work  that  pervades  all  localities 
in  which  fish  is  an  article  of  food  or  an  object  of  cai)ture.  One  or  both  of  these  new 
species  are  well  known  in  almost  every  accessible  coast  settlement  in  the  three  States, 
and  they  are  an  enduring  testimony  to  the  influence  of  nmn  over  fish  production. 

As  may  be  readily  understood,  the  time  available  for  the  inspection  of  the  fisheries 
of  th(^  west  coast  was  so  short  as  to  preclude  a  complete  study  of  the  subject,  and  it 
was  necessary  to  restrict  the  inquiry  to  those  places  which  aftbrded  the  best  oppor- 
tunity to  see  the  greatest  variety  offish  and  fishing  in  the  shortest  time,  and  to  those 
fisheries  possessing  the  greatest  interest  and  injportance. 

The  chief  object  of  the  visit  to  the  Pacific  Coast  was  to  give  the  writer  a  proper 
conception  of  the  principal  phases  of  the  conunercial  fisheries  there  carried  on,  in 
order  to  better  equip  him  for  the  administration  of  the  affairs  of  the  division  under 
his  charge.  A  great  many  memoranda  were  made  on  the  various  aspects  of  ditt'erent 
branches  of  the  fishing  industry,  of  which  the  following  notes  form  a  part.  Much  of 
personal  interest  to  the  writer  that  was  noted,  however,  would  not  have  suflicient 
importance  to  deserve  mention  in  this  rei)ort. 

The  notes  herewith  presented  (;over  only  a  few  of  the  fisheries  of  the  west  coast, 
and  mostly  relate  to  only  a  few  of  the  ])hases  of  those  branches  which  arc  considered. 
They  represent  the  personal  observations    and  researches  of  the  writer,  and   are 
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selected  for  iiieorporation  in  this  report  beeause  some  of  tlie  topics  discussed  are  now 
tlie  subjects  of  much  attention  in  the  Pacific  States,  while  others  have  not  before  been 
considered  and  are  legitimate  news  outside  of  circumscribed  geographical  limits. 

A  special  object  in  view  in  visiting  this  region  was  an  investigation  of  the 
fisheries  for  shad,  striped  bass,  black  bass,  catfish,  carp,  and  eel,  which  have  been 
artificially  introduce<l.  A  discussion  of  this  important  subject,  to  which  much  atten- 
tion was  devoted,  is,  by  i)ermis8ion,  reserved  for  a  separate  report. 

SARDINES,  ANCHOVIES,  AND  SARDINE-CANNING. 

Xotes  on  the  nardine  and  anchory  of  the  Pacific  coant, — The  California  sardine 
(Clupea  m/fax)  is  very  closely  related  to  the  sardine  of  Europe  (C.  pilchardus)^  from 
which  it  chiefly  differs  iu  having  no  teeth  and  less  strongly  serrated  scales  on  the 
belly.  It  attains  a  length  of  nearly  a  foot.  It  is  found  along  the  entire  Pacific  coast 
of  the  United  States.  The  fish  is,  however,  most  constant  in  appearance  and  most 
abundant  on  the  southern  part  of  the  coast,  and  it  is  doubtful  if  it  exists  in  sufficient 
numbers  to  maintain  a  regular  fishery  north  of  San  Francisco.  Even  at  that  place 
the  sui)ply  is  uncertain.  While  there  have  been  periods  of  years  in  which  the 
sardines  were  found  in  San  Francisco  Bay  in  large  (luantities,  and  for  a  considerable 
time  in  each  season,  for  the  past  five  years  they  have  been  very  scarce. 

The  distribution  of  the  anchovy  (Siolephorva  ringens)  is  similar  to  that  of  the 
sardine.  It  occurs  in  abundance  along  the  entire  coast,  and  is  often  found  in 
enormous  quantities  in  Puget  Sound,  San  Francisco  Bay,  and  elsewhere.  It  reaches  a 
maximum  size  of  about  7  inches.  In  most  places  it  is  known  as  the  anchovy,  but 
in  Puget  Sound,  according  to  Swan,  it  is  called  '« sardine." 

ProftpeclH  and  dettiderata  for  sardine-canning, — With  the  exception  of  salmon,  prac- 
tically no  attention  has  been  given  to  the  canning  of  fish  on  the  Pacific  coast.  The 
packing  of  salmon  has  up  to  this  time  absorbe<l  nearly  all  the  interest  in  fish  prepared 
in  this  way.  The  question  of  canning  other  kinds  of  fish  has,  however,  been  con- 
sidered; the  prospects  for  the  inauguration  of  profitable  work  of  this  kind  have  been 
discussed,  and,  as  will  hereafter  be  shown,  several  factories  for  the  canning  of  small 
fish  have  been  built. 

The  natural  advantages  which  the  west  coast  possesses  for  the  canning  of  sardines 
and  other  similar  fish  are  unusually  good,  and  are  superior  in  some  respects  to  those 
of  the  east  coast.  At  least  the  two  fishes  named,  the  sardine  and  the  anchovy,  suit- 
able for  canning  as  **  sardines,-'  occur  in  large  ({uantities,  the  first-named  very  closely 
resend)ling  and  being  an  excellent  substitute  for  the  sardine  of  southern  Europe. 
The  dry  atmosphere  and  other  climatic  conditions  of  the  southern  coast  of  California 
are  very  favorable  for  the  preparation  of  a  goo<l  grade  of  canned  fish.  The  culture 
of  the  olive  supplies  a  native  oil  of  superior  quality,  which  is  essential  in  the  canning 
of  the  best  goods.  Another  item  of  importance  to  canners  in  this  connection  is  the 
abundance  of  cheap  labor. 

The  chief  desideratum  in  the  establishment  of  a  factory  for  the  canning  of  sardines 
(and  other  similar  fish)  is  a  regular  supply  of  fish  during  a  certain  period.  This  is 
thought  to  be  of  greater  imi)ortance  than  an  abundance  of  fish  at  uncertain  or  irregular 
intervals. 

While  the  sardine  ranges  along  the  whole  western  coast  of  the  United  States,  and 
is  at  times  very  abundant  even  as  far  north  as  Puget  Sound,  it  is  doubtful  if  in 
Washington  or  Oregon  a  supply  sufficiently  large  and  regular  exists  to  warrant  the 


228  BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 

outlay  for  a  cannery.  Some  years  a^o,  the  establishment  of  a  factory  for  the  utilization 
of  sardines  was  contemplated  at  the  mouth  of  the  Columbia,  where,  duriug*  a  brief 
period  in  each  year,  sardines  may  usually  be  taken  in  abundance ;  but  the  shortness 
of  the  season  deterred  the  consummation  of  the  plan.  It  is  i)ossible  that  within  a  few 
years  the  canning  of  sardines  may  be  undertaken  in  connection  with  the  packing  of 
salmon  at  a  few  places  on  the  more  northern  i)arts  of  the  west  coast,  where  there  is  a 
short  run  of  sardines  that  can  be  utilized  without  the  necessity  for  expensive  sx>ecial 
machinery,  etc.  This  matter  has  already  received  the  consideration  of  some  salmon- 
canners;  but  the  general  canning  of  sardines  by  salmon-packers  is  not  anticipated  so 
long  as  the  supply  of  salmon  lasts. 

Personal  observation  and  inquiry,  the  testimony  of  fishermen  and  dealers,  and 
the  studies  of  ichthyologists  atford  ground  for  the  belief  that  the  successful  operation 
of  a  sardine  cannery  can  not  be  exi)ected  any  farther  north  tlian  San  Francisco,  and 
the  history  of  the  industry  at  that  place  seems  to  indicate  that  the  northern  limit  of 
satisfactory  work  is  even  farther  south.  South  of  San  Francisco  the  prospects  of  a 
profitable  business  appear  to  be  in  direct  relation  to  the  latitude;  the  more  southern 
the  location  of  the  cannery  the  more  constant  and  abundant  the  supply  offish. 

It  is  probable  that  at  some  places  on  the  coast,  more  especially  to  the  northward, 
the  conditions  for  the  successful  canning  of  anchovies  are  very  good.  In  a  paper  pre- 
sented to  the  World's  Fisheries  Congress  at  Chicago,  entitled  '"Notes  on  the  fisheries 
and  fishery  industries  of  Puget  Sound,"*  Mr.  James  G.  Swan  devotes  a  chapter  to 
the  sardine  (i.  e.,  anchovy)  fishery  of  that  region,  and  mentions  the  advantages  which 
the  sound  i)ossesses  for  the  establishment  of  a  canning  industry.  Writing  of  the 
anchovv,  he  says: 

When  taken  in  Monterey  or  San  Diego  bays,  it  is  only  fit  for  bait;  but  in  Puget  Sound,  which  is 
its  northern  limit,  it  is  in  perfection,  and  is  one  of  the  fattest  and  most  deliciously  flavored  of  the  small 
iish,  and  is  considered  by  experts  to  l)e  far  superior,  in  point  of  flavor  and  richness,  to  the  best  Medi- 
terranean sardine.     Some  Norwegian  and  Knssian  fisherman  here  have  i)ut  them  up,  in  limited  quan- 
tities, in  vinegar  and  spice,  and  they  are  delicious  and  sell  readily;  but  the  men  who  attempted  the 
enter])ris<»  an'  without  capital,  and  there  has  been  no  onewith  executive  ability  to  i)ush  the  business 
forward  to  a  success,     'fhe  anchovy  come  to  Puget  Sounil  in  enormous  ([uantities,  and  durin«j|^  their 
season,  from  May  to  November,  every  bay  and  inlet  is  crowded  with  them.     When  they  first  oouie 
from  th(^  ocean  they  a]>pear  in  Clallam  Hay,  on  Fuca  Strait;   then  in   Port  Angeles,  Dungeness,  and 
Secjuin  bays;  then  in  INut  I)iscov<My,  and  next  in  PortTowusend  and  Scow  bays,  where  their  numbers 
are  almost  incredible.     I  have  known  them  to  be  in  such  masses  at  Port  lladlock,  at  the  head  of  Port 
Townsend  Hmv,  that  they  could  be  <lii)jMMl  up  with  a  t'omiiioii  water  bucket,  but  as  there  has  been  no 
demauil  for  tln-m  tlie  lisheruien  do  not  consider  them  of  value,  and  wlieu  hauling  tlnnr  nets  for  KUielt 
they  generally  let  the  anch(»vy  es<'a]»e.     Tlui  anchovy  <lili*er  from  heiring  in  on<'  respect — thv^  herrinj|ir, 
fc  when  they   visit  the  bays,  keej)   inshore   and   arcwasily   cauglit  in  seines  and   landed  on   the  beach  ; 
an(di()vies,  on  the  contrary,  keep  out  in  deep  wat«'r  and  seldom  approach  th«'  short',  so  that  drag  seines 
are  of  no  ust»  to  <*ai)tiire  them.     Th«'y  can  behest    taken  witli  ])nrse  si'ines.  as  ma<k<'rel  are  taken  in 
the  Atlantic.     As  these  lish  are  small,  not  mueli  over  (J  or  7  inches  in  length,  they  HMjuire  a  net  with  a 
small  mesh,  and  with  suitable  gear  an  enormous  (juantity  can  be  s«'cure<l. 

Sdrdine-rannifif/  at  S<in  Franvinvit, — In  Jun(%  ISSI),  a  canning  factory  was  estab- 
lished in  San  Franci.sco,  which  continuccl  in  oju'iation  nntil  Angnst,  ISIK).  Dnring:  the 
five  years  in  wliich  th(M*annery  was  rnn  the  yearly  pack  was  from  5.000  to  l."»,0(K)  eases. 

The  canned  lish  consisted  chiefly  of  anchovies  in  oil  in  (inarter-]»oiin(l  cans  and 
large  sardines  in  l-j)onnd  and  2  ]M)und  ronnd  cans.  The  lish  consnin(Ml  at  the  factory 
were  canglit  in  San  Francisco  Bay  with  hanl  seines.      In  the  earlii^r  years  sardines 
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small  enough  for  use  in  quarter-pound  cans  were  obtained,  but  during  the  last  two 
years  of  the  cannery's  existence  uo  sardines  of  size  suitable  for  *^  quarter  oils  "  could 
be  had.    This  was  the  chief  reason  for  closing  the  works. 

Sardine  Jiffhing  and  canning  at  San  Pedro. — In  June  I  made  a  visit  to  a  sardine 
cannery  at  San  Pedro,  in  Los  Angeles  County,  which  had  been  established  in  Decem- 
ber, 189;?,  and  is  now  the  only  cannery  of  the  kind  on  the  west  coast.  Sardine-canning 
is  a  part  of  the  business  of  the  California  Fish  Company,  of  Los  Angeles.  Through 
the  courtesy  of  the  oflBcersof  the  company  I  was  enabled  to  inspect  the  factory,  obtain 
full  knowledge  regarding  the  methods  pursued,  and  gain  much  valuable  information 
relating  to  the  fishery  carried  on  for  supplying  the  raw  material  to  the  cannery. 

Fishing  for  the  San  Pedro  cannery  is  carried  on  by  a  vessel  of  22  tons'  burden,  the 
motive  power  of  which  is  furnished  by  gasoline.  The  engine  has  24-horse  power,  which 
is  produced  by  the  hourly  consumption  of  one  dollar's  worth  of  gasoline.  The  vessel 
is  sloop-rigged,  and  when  on  the  fishing- grounds  jogs  along  under  sail  while  looking 
for  fish.    Its  value  is  $5,000.     Seven  men  constitute  the  crew,  including  a  cook. 

The  vessel  carries  two  purse  seines,  one  of  which  is  used  for  sardines,  the  other 
for  mackerel;  it  is  by  this  apparatus  that  all  the  fish  are  taken.  A  seine  boat  and  a 
tender  form  a  part  of  the  equipment.  The  sardine  seine  is  120  fathoms  long,  50  feet 
deep,  and  has  a  1-inch  (stretch)  mesh;  its  value  is  about  $800. 

The  fishing-grounds  resorted  to  by  the  vessel  are  San  Pedro  Bay,  off  Redondo 
Beach,  and  around  the  Catalina  Islands.  The  last  named  are  the  best  grounds,  and 
fish  are  there  often  found  in  large  quantities  close  inshore  in  sheltered  places. 

After  the  sardines  are  pursed  up  in  the  seine  they  are  bailed  into  the  vessel  by 
means  of  a  hand  windlass.  They  are  not  dumped  in  the  hold,  but  are  retained  on 
deck  by  means  of  a  gunwale  12  to  16  inches  high.  Pending  their  discharge  at  the 
cannery  a  little  salt  is  spread  over  them. 

The  lay  on  the  vessel  is  as  follows:  The  owners  furnish  provisions,  fuel,  apparatus, 
etc.,  and  meet  all  running  expenses,  and  pay  1  cent  a  pound  for  the  fish  delivered 
at  the  cannery.  The  captain  and  cook  are  paid  salaries  of  $20  and  $15  per  month, 
respectively,  and  the  value  of  the  fish  is  divided  among  the  entire  crew.  The  vessel, 
however,  draws  half  the  share,  so  that  the  price  actually  paid  for  the  fish  is  one-half 
cent  a  pound.     In  May,  1894,  the  crew  shared  about  $75  each. 

In  this  region  sardines  are  found  throughout  the  year.  They  ^^show"  at  the  sur- 
face at  times,  and  thus  permit  the  use  of  the  purse  seine.  They  sometimes  go  in 
immense  schools.  Single  hauls  of  several  tons  are  often  made,  and  10  tons  have  on 
several  occasions  been  taken  at  a  single  set  of  the  seine,  such  a  catch  being  obtained 
about  May  1,  1894.  In  December,  1893,  several  very  large  bodies  of  sardines  were 
observeil,  and  a  haul  of  10  tons  of  small-sized  fish  was  taken.  From  January  to  June 
the  fish  appear  to  gradually  increase  in  numbers.  Some  schools  are  made  up  of 
fish  of  uniform  size,  while  in  others  they  Jire  mixed.  The  smallest  fish  caught  are  4 
inches  hmg,  the  largest  12  inches,  the  average  7  inches. 

The-condition  of  the  fish  as  regards  fatness  varies  considerably  with  the  season. 
^Ir.  J.  II.  Lapham,  the  president  of  the  fish  company  operating  the  cannery,  states 
that  in  December,  1893,  when  the  canning  began,  the  smaller  fisli  were  poor  while  the 
larger  ones  were  fat.  In  January  and  February  the  conditions  were  about  the  same. 
In  March  the  snialler  fish  began  to  improve,  continued  to  grow  fatter  through  Ai)ril 
and  May,  and  in  June  sardines  in  excellent  condition  suitable  for  *' quarters  oils"  were 
taken.     In  May,  4  or  5  tons  of  large  fish  that  were  very  poor  were  seined  on  one  occa- 


230  BULLETIN    OF   THE    UNITED    STATES    FISH    COMMISSION. 

sum.  The  factory  is  under  the  superintendence  of  an  exi>erieneed  fiBb-canuer  from 
Maine.  It  is  a  larfje  two-story  structure,  with  a  salting  house  attached.  The  plant 
is  worth  about  ^UKiHHK 

The  princi]>al  processes  to  which  the  sardines  are  subjected  before  emerifiii^  as 
the  <'anned  product  are  as  follows:  When  the  fish  are  unloaded  from  the  vessel  they 
are  received  into  a  large,  airy  room,  where  the  cutting  and  washing  are  doue,  and  then 
transferred  to  the  second  floor  by  means  of  an  elevator.  There  they  are  next  arranged 
on  latticed  trays  (32  inches  square)  and  dried.  If  the  weather  is  fair  and  the  atnios- 
]>here  dry  the  drying  is  done  in  the  open  air,  occupying,  as  a  rule,  about  two  and  a  h  alf 
hours.  On  rainy  days,  or  when  the  air  is  especially  humid,  drying  is  accomplished 
inside  the  building  by  means  of  steam,  which  requires  about  ten  hours. 

After  drying  the  fish  are  placed  in  wire  baskets  (22  inches  long,  18  inches  wide, 
3  inches  deep)  and  immersed  in  boiling  oil  for  two  to  six  minutes,  depending  on  their 
size.  The  oil  is  contained  in  a  shallow  sink,  into  which  the  wire  baskets  fit  and  are 
lowered  and  raised  by  means  of  long  wire  handles.  The  boiling  of  the  oil  is  done  by 
means  of  a  steam  pipe  entering  at  the  side  and  running  under  the  sink.  After  drain- 
ing and  thoroughly  cooling  the  fish  go  to  the  ])ackers,  thence  to  the  se<ilers,  thence  to 
the  bathmen,  and,  after  cooling  and  testing  for  leaks,  to  the  boxing  room. 

The  <Mitting  of  the  fish  is  doue  by  men  and  girl-,  the  average  number  of  whom 
employed  is  25.  They  are  i)aid  by  the  basket  or  the  bucket  of  cut  fish,  and  by  working 
steadily  earn  about  25  cents  an  hour.  The  flakers  number  12  to  14,  and  are  the  same 
girls  who  pack  the  fish  in  the  cans.  Ten  men  act  as  sealers  and  can-makers^  and 
10  others  are  employed  in  the  remaining  branches  of  the  work. 

The  sizes  and  grades  of  canned  sardines  placed  on  the  market  from  this  cannery, 
and  the  wholesale  prices  received,  are  as  follows:  Quarter  oils,  100  cans  to  a  case, 
$0.50  to  A8.50  per  case,  according  to  the  quality  of  the  oil;  half  oils,  50  cans  in  a  case, 
$5.00  per  case;  2-pound  oval  cans,  with  mustard,  spices,  and  tomato  sauce,  $2.25  per 
<iozen  cans. 

BARRACUDA. 

One  of  the  most  useful  and  valuable  food-fishes  of  the  California  coast  is  the  bar- 
racuda {Sphyrwna  ar(j<nitm),  Xot  only  is  it  a  favorite  article  of  food  when  eaten  in  a 
fresh  condition,  but  it  is  one  of  the  best  fish  for  salting  found  on  the  west  coast.  The 
normal  range  of  the  fish  on  the  coast  of  the  United  Slates  is  from  San  Francisco  to 
the  Mexican  border.  It  is,  however,  not  generally  abundant  north  of  Monterey,  and 
it  is  a  noteworthy  feature  in  the  fisheries  of  only  Santa  Barbara,  Los  Angeles,  and 
San  Diego  (counties,  in  which  over  nineteen- twentieths  of  the  catch  is  taken. 

There  is  an  active  demand  for  fresh  barracuda  in  the  nmrkets  of  California,  and 
in  San  Francisco  it  ranks  as  one  of  the  choicest  fishes. 

The  annual  catch  is  between  000,000  and  700,01)0  pounds,  of  which  over  100,000 
])ounds  are  salted.  The  fresh  fish  yield  the  fisherman  3  to  5  cents  a  pcmnd  and  the 
salt  fish  bring  3  to  4  cents  a  pound.  The  average  wholesale  price  of  the  fresh  fish  in 
San  Francisco  is  7  or  8  cents  a  ])ound,  or  two  or  three  times  that  of  chiiiook  salmon. 

When  ])roj)erly  salted  the  barracinla  presents  a  very  inviting  appearance,  and  is 
Justly  regarded  as  one  <»f  the  most  palatable  of  fishes  that  are  preserved  in  this  way. 
It  slnmld  be,  and  generally  is,  si)lit  down  the  belly  like  codfish.  The  silvery  color  of 
the  skin  is  more  or  less  j)ersistent  in  salt,  and  the  tlesh  retains  its  attractive  white 
character.    The  largest  (juantities  are  salt(»d  in  San  Diego  Connty. 

In  the  s))ring  of  1803  a  singular  phenomenon  attended  the  appearance  of  the  bar- 
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racuda  on  the  coast  of  Los  Angeles  County.     It  is  thus  described  in  a  letter  to  the 
Fish  Conuuissiou  from  ^Ir.  John  L.  Griffin,  of  Los  Angeles,  dated  March  2,  1894: 

Barracuda  put  iu  an  appearance  one  month  earlier  than  ever  before.  They  came  in  immense 
quantities  and  something  happened  to  them.  Thousands  came  ashore  dead,  while  the  water  wa8  full 
of  lish  that  seemed  dazed,  swimming  about  with  their  heads  out  of  water.  Among  them  were  some 
halibut,  yellowtails,  and  some  other  fish,  but  they  were  princijially  barracuda.  All  kinds  of  theories 
have  been  advanced;  one  that  fishermen  had  used  dynamite  bombs;  another  that  it  was  caused  by  vol- 
cauie  disturbances  from  the  bottom ;  another  that  the  fish  coming  from  tropical  waters  became  chilled ; 
then  another,  which  the  newspapers  put  forth  much  to  the  disadvantage  of  fishermen  and  fish-dealers, 
that  it  was  disease,  and  there  has  been  a  great  falling  off  in  the  consumption  of  fish  inconsequence. 

The  most  plausible  explanation  of  the  phenomenon  was  that  there  was  an  unusually 
active  eruption  of  the  submarine  oil  springs  off  this  coast,  and  that  the  fish  were 
asphyxiated  by  having  their  gills  coated  with  the  oil. 

MACKEREL  AND  MACKEREL-CANNING. 

In  connection  with  the  capture  and  canning  of  sardines  at  San  Pedro,  a  species 
of  carangoid  fish  (Trachurus picturatus)  is  taken  and  utilized  to  some  extent  for  can- 
ning and  salting.  At  San  Pedro  it  is  known  as  "  Spanish  mackerel^;  at  other  places 
on  the  coast  it  is  called  '*  horse  mackerel."    Dr.  Jordan  remarks  of  this  fish: 

It  ranges  from  Monterey  southward  to  Chile,  appearing  in  California  in  the  summer,  remaining  in 
the  spawning  season,  and  disappearing  before  December.  It  arrives  at  Santa  Barbara  in  July  and  at 
Monterey  in  August.  In  late  summer  it  is  exceedingly  abundant.  It  forms  part  of  the  food  of  larger 
fishes,  and  great  numbers  are  salted  for  bait.  As  a  food-fish  it  is  held  in  low  esteem,  but  whether  this  is 
due  entirely  to  its  sm  assize  we  do  not  know.    It  is  identical  with  the  well-known  Mediterranean  species. 

At  San  Pedro  these  fish  are  taken  in  the  small  steam  vessel  used  for  sardine 
fishing.  A  special  purse  seine,  135  fathoms  long  and  100  feet  deep,  with  a  2-inch 
mesh,  is  used.  The  fish  are  caught  in  San  Pedro  Bay  and  around  the  Catalina  Islands. 
They  go  in  schools  of  varying  sizes.  Some  large  hauls  are  made;  thus,  in  the  fall  of 
1893,  150  barrels  were  taken  at  one  set  near  the  Catalina  Islands. 

The  fish  caught  are  mostly  of  small  size.  According  to  the  statements  of  the  gen- 
tlemen connected  with  the  California  Fish  Company,  the  largest  taken  in  their  seine 
are  12  or  14  inches  long,  the  smallest  are  about  G  inches,  and  the  average  length  is 
about  0  inches.  The  smallest  fish  are  packed  in  oil  in  half-pound  square  cans  and  in 
mustard,  tomato  sauce,  and  souse  in  2-pound  oval  cans.  The  fish  too  large  for  can- 
ning are  salted.    They  are  never  fat,  however,  and  do  not  make  a  high  grade  of  salt  fish. 

Another  spexjies  of  mackerel,  the  chub  or  bull's-eye  mackerel  (Scomber  coliaa)^ 
occurs  at  San  Pedro  and  is  utilized  to  a  small  extent  for  canning  and  salting,  as  well  as 
being  sold  fresh.  It  is  there  called  the  **  steelhead  mackerel.''  The  head  is  said  by  the 
fishermen  to  be  very  hard,  and  in  splitting  the  fish  for  salting  an  extra  cut  of  the  knife  is 
required  to  divide  the  head.  The  fish  is  also  sometimes  designated  as  the  *'  horse  mack- 
erel" in  Los  Angeles  County.  It  reaches  a  weight  of  3  or  4  pounds,  but  its  average 
weight  is  only  2.  The  flavor  and  coarseness  of  the  tiesh  of  this  fish  make  it  unde- 
sirable for  canning.  Up  to  the  present  time,  no  first-class  salt  fish  of  this  species  have 
been  pre])ared.  The  lack  of  oil  in  the  tiesh  and  the  tendency  of  the  latter  to  assume  a 
dark  color  are  serious  drawbacks  to  the  packing  of  an  acceptable  salt  mackerel. 

In  the  San  Francisco  market  this  fish  is  known  as  ''  mackerel,"  and  ranks  as  a 
first-class  food-fish.  The  supply  is  limited,  and  comes  entirely  from  the  southern  part 
of  the  State.  During  the  early  part  of  June  a  few  boxes  of  these  fish  were  received 
by  San  Francisco  dealers,  but  the  bulk  of  the  receipts  comes  later.  The  fish  examined 
were  of  uniform  size,  having  a  length  of  about  16  inches. 


232  BULLETIN   OF    THE    UNITED    STATES    FISH    COMMISSION. 

THE  SALMON  INDUSTRY. 
CALIFORNIA. 

Oeneral  importance. — Salmon  are  the  most  important  fish  of  California,  and  their 
capture  and  utilization  constitute  one  of  the  most  prominent  industries  of  the  State. 
Among  all  the  fishery  products  of  the  State,  salmon  are  surpassed  in  value  only  by 
oysters,  whales,  and  shrimps.  All  the  species  of  salmon  found  on  the  west  coast 
occur  in  the  waters  of  the  State  in  the  proper  seasons,  but  the  most  abundant,  gen- 
erally distributed,  and  important  is  the  chinook  or  quinnat  salmon  {Oncorhynchus 
chouicha).  While  considerable  quantities  of  salmon  are  taken  each  year  in  Eel  River 
in  Humboldt  County,  and  in  Smith  and  Klamath  rivers  in  Del  Norte  County,  the 
fishing-grounds  which  give  to  the  salmon  fishery  the  prominence  it  has  attained  are 
the  Sacramento  Kiver,  and  Suisun,  San  Pablo,  and  San  Francisco  bays;  of  these  the 
principal  ground  is  the  Sacramento  River  in  Contra  Costa  and  Solano  counties. 

ISdlmoH  in  the  Sacramento  River, — The  salmon  taken  in  the  important  fisheries  of 
the  lower  Sacramento  River  are  either  shipped  fresh  to  market  or  are  sold  to  the 
canneries  located  at  Benicia,  Black  Diamond,  and  Chipps  Island.  In  the  quantity 
and  value  of  the  salmon  output,  the  Sacramento  ranks  next  to  the  Columbia  among 
the  rivers  of  this  coast. 

The  spring  run  of  chinook  salmon  in  this  stream  usually  begins  about  the  middle 
of  April  and  continues  until  the  middle  of  May.  In  1894,  however,  the  run  began 
earlier  and  kept  up  longer  than  usual;  fish  were  landed  at  the  canneries  on  April  4, 
and  the  supply  lasted  into  June.  As  late  as  May  28  the  run  was  very  large,  over  1,050 
salmon  being  received  at  one  cannery  on  that  date  as  a  result  of  only  half  a  day's 
fishing.  At  the  beginning  of  the  season  the  run  was  light,  and  it  wfis  predicted  that 
the  catch  would  be  smaller  than  last  year,  but  afterwards  the  supply  increased,  and 
the  close  of  the  season  witnessed  a  larger  production  than  for  five  years; 

The  weekly  close  season  from  Saturday  noon  to  Sunday  midnight  is  generally 
observed  and  vigorously  enforced,  and  is,  without  doubt,  one  of  the  most  beneficial 
regulations  affecting  the  fisheries  of  the  State.  The  concentration  of  the  fisheries  in 
the  proximity  of  the  canneries  permits  a  very  large  proportion  of  the  fish  that  ascend 
the  river  on  Saturday  and  Sunday  to  escajie  capture  and  molestation  and  to  reach  the 
headwaters  of  the  Sacramento  or  its  tributaries. 

There  seems  no  evidence  of  any  improvement  in  the  salmon  fishery  of  the  San 
Joaquin  River.  The  physical  conditions  appear  very  unfavorable  and  distasteful  to 
the  migrating  salmon.  According  to  the  reports  of  fishermen  and  members  of  the 
California  Fish  Commission,  nearly  all  the  lish  which  begin  the  ascent  of  the  San 
Joaquin  are  diverted  when  they  reach  the  Georgiana  Slough,  the  up])ermost  i)ath  of 
communication  between  the  waters  of  the  Sacramento  and  San  Joaquin  rivers.  They 
enter  the  slough  and  ])ass  into  the  Sacramento,  and  seem  to  be  attracted  by  the  much 
cooler  and  muddier  waters  of  that  stream.  This  is  in  marked  contrast  with  the 
behavior  of  the  striped  bass  in  the  same  waters. 

In  a  subse(iuent  chapter  the*  (juantities  of  salmon  ship])e(l  to  San  Francisco  dealers 
from  the  Sacramento  River  in  1S1K5  and  1S!)4  are  shown.  The  foUowing  tabh^,  gives  the 
number  of  pounds  of  fish  utilized  at  the  canneries.  It  appears  that  the  2  canneries 
in  operation  in  1804  received  i54.'5,()S2  mon»  pounds  of  salmcm  than  the  .'3  canneries 
did  in  1893,  and  that  the  increase  over  the  receipts  of  the  same  li  canneries  was 
1,255,582  pounds. 
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Statement  of  the  number  of  pounds  of  salmon  utilized  for  canning  on  the  Sacramento  River  in  189S  and  1894^ 


V                     A  •                        ^                              -.       • 
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ing. 
1894. 

Fall 

Total. 

Location  of  canneries. 

1893. 

i 

1893. 

1894. 

1893. 

1894. 
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.1     147,442       297.889 

63.200-; 
520,000 

355,  300 

210, 642 
812,500 
47:i,  785 

653,189 
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1     292,500 
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1.38, 125 

573, 300 

335,660 

713,520 

1. 286, 820 

1 

Total 

578,  067 

871, 189 

918. 860       1 

1 

, 068,  820 

1, 496, 927 

1,940,009 

The  salmon  pack  of  the  Sacramento  River,  as  shown  in  the  following  table,  was 
23,336  cases  in  1893  and  28,463  cases  in  1894.  The  increase  in  the  output  of  the  two 
canneries  that  were  in  operation  both  years  was  17,627  cases. 

Statement  of  the  number  of  cases  of  salmon  packed  on  the  Sacramento  River  in  1893  and  1894. 


1 

'       Location  of  canneries. 
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1894. 
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5.164 
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18,620 

1             Total :... 

i 

8,919 

i 

13,488 

14,417 

14,  975 

1 

23,336 

28,463 

Salmon  trolling  in  Monterey  Bay, — For  many  years  the  hand-line  fishermen  of 
Monterey  Bay,  who  seek  cultus-cod,  bonito,  rock  cod,  etc.,  have  from  time  to  time  had 
their  hooks  carried  away  by  fish,  sometimes  supposed  to  be  large  bonito,  which  their 
lines  were  not  strong  enough  to  retain.  Some  years  ago,  when  a  large  body  of  small 
mackerel  suddenly  appeared  in  the  bay  and  were  taken  with  hand  lines,  the  fishermen, 
when  hauling  in  the  fish,  would  often  have  them  seized  by  other  fish  and  taken  off, 
with  parts  of  the  line.  Occasionally  a  salmon  was  caught,  but  it  was  not  known  that 
salmon  would  regularly  take  the  hook  or  that  they  occurred  there  in  sufficient  num- 
bers to  warrant  a  special  attempt  to  obtain  them.  In  1893,  however,  a  troll-line  fishery 
was  established  there  by  anglers  which  reached  large  proportions  and  resulted  in  the 
capture  of  a  great  many  salmon.  It  was  the  first  year  that  any  formal  attempt  was 
made  to  take  the  fish  in  that  way  or  place.  The  fishing  was  done  principally  from 
Santa  Cruz  and  Capitola.  It  was  carried  on  from  sail  and  row  boats,  with  stout  lines 
and  hooks,  attached  to  fly  rods  or  simply  fished  by  hand.    Sardines  were  used  for  bait. 

The  salmon  were  found  in  the  bay  from  early  in  June  to  about  September  1. 
Some  very  large  catches  were  made.  Mr.  G.  M.  Ord,  of  Soquel,  Cal.,  took  1,900 
pounds  in  tour  days,  using  a  nine-ounce  fly  rod,  with  sardines  as  bait.  Another  man 
took  over  3,o00  pounds  during  a  brief  visit  to  the  bay. 

The  following  interesting  account  of  this  fishery  is  extracted  from  an  article  con- 
tributed by  Mr.  J.  Parker  Whitney  to  the  issue  of  "Forest  and  Stream"  for  July  29, 
1893 : 

SALMON    FI.SllINt;    WITH    FISH    BAIT. 

This  is  a  comparatively  new  method  of  fishiug,  and  one  which  sahnon  fishermen  are  almost 
entirely  ignorant  of.  To  those  interested  in  the  king  of  fishes,  the  salmon,  the  harbor  of  Monterey 
presents  an  op]>ortnnity  of  j>eculiar  interost.  Here  the  salmon  is  found  in  pursuit  of  its  natural  food, 
and  exhihiting  many  features  which  give  an  insight  into  the  ways  which  have  been  so  mysterious 
before.     Almost  yearly  the  salmon  come  into  the  bay  of  Monterey,  as  well  as  that  of  Santa  Cruz  and 
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a  few  other  places  on  the  coast,  where  they  sometiuies  remain  for  months,  and  pursue  their  feeding 
as  other  fish  do,  and  whore  they  are  readily  caught  with  fresh-fish  bait.  I  have  lately  bad  the  preat 
])lea8nre  of  taking  a  few  score,  and  for  the  benefit  of  those  who,  like  myself,  have  been  in  the  habit  of 
taking  these  noble  fish  with  the  fly,  I  will  give  the  result  of  my  experience. 

When  the  salmon  strike  in  about  the  bay,  and  generally  near  the  shore,  which  occui*8  here 
about  the  10th  of  June,  they  do  so  in  the  pursuit  of  squid,  sardines,  anchovies,  smelts,  and  other  small 
fish,  and  their  presence  is  first  indicated  to  the  fishermen  by  the  occasional  disturbance  of  the  surface 
water  by  the  suuiU  fish  in  their  eftbrts  to  escape.  This  is  a  signal  for  the  Italians,  Portngiiese,  and 
other  market  fishermen  to  go  out  for  them,  which  they  do  in  both  sail  and  row  boats.  'These  men  all 
fish  for  the  market  and  waste  no  time  in  sentiment.  They  are  equipped  with  stout  cotton  lines 
sufficiently  strong  to  pull  in  salmon  hand  over  hand.  A  stout  sea  hook  is  used,  with  a  sinker  weighing 
half  a  pound.  The  lino  is  about  200  feet  in  length,  the  sinker  is  attached  a  short  distance  ahovo  the 
hook,  and  the  line  is  paid  out  about  100  feet  from  the  boat,  and  in  the  slow  sailing  or  rowing, 
which  is  about  the  same  speed  as  followed  in  trolling  for  trout,  the  bait  sinks  down  20-odd  feet.  The 
sardine  or  snuiU  fish,  if  not  too  large,  or  over  6  inches  in  length,  is  put  on  whole,  otherwise  it  is  cut 
diagonal I3',  making  two  baits. 

The  salmon  seizes  the  bait  and  hook  and  is  pulled  in  alongside  the  boat  without  ceremony, 
where  it  is  either  yanked  in  or  gafted.  Fully  half  of  th(;  salmon  hooked  are  lost  by  the  careless 
manner  of  handling,  and  about  two  baits  are  stripped  to  a  salmon  hooked.  About  once  in  twenty  or 
thirty  times  two  salmon  are  brought  in  at  one  time.  I  have  reason  to  believe  that  at  times  when 
salmon  first-come  in,  and  in  schools,  that  the  fishermen  catch  doublets  often  in  succession. 

My  first  experience  was  in  going  out  with  two  fishermen  in  their  boat  and  in  witnessing  their 
method.  The  boat  I  was  in  secured  three  salmon  by  the  hand  lines;  the  other  boats  did  better,  some 
taking  as  high  as  eight  or  ten;  about  a  hundred  salmon  were  taken  by  the  fifteen  boats  out  that 
morning. 

I  could  find  no  record  of  taking  the  salmon  with  rod  excepting  that  of  my  friend  Mr.  A.  L.  Tubbs, 
of  San  Francisco,  from  whose  information  I  was  induced  to  look  up  the  fishing.  His  rod  fishing 
is  the  only  one  I  have  heard  of  as  applied  to  the  salmon  in  salt  water,  and  I  have  seen  no  other 
during  my  fishing  except  that  of  Mr.  Simpkins,  of  Boston,  who  accompanied  me  on  one  of  my  fishings 
and  who  succeeded  in  catching  one  of  the  largest  salmon  I  have  ever  seen  caught  here,  weighing  32 
p(»unds.  I  equipped  myself  in  San  Francisco  with  the  best  1  could  get — two  cheaj)  bamboo  trolling  sea- 
bass  rods  of  14  ounces  and  9  feet  in  length.  My  additions  were  light  sea-bass  linen  lines  No.  18,  600 
feet  long,  and  No.  4-0  Kirby  hooks.  The  hooks  I  had  soldered  to  a  short  link  of  strong  brass  wire,  to 
which  were  attached  three  more  additional  brass-wire  links,  with  swivels  between,  adding  to  the  wire 
above  the  shank  of  the  hook  a  small  brass-wire  projection  without  barb,  to  hold  the  bait-fish  head 
in  position,  long  half-pound  lead  sinkers  with  holes  in  each  end.  These,  with  a  multiplying  reel, 
completed  my  outfit. 

The  game  commences  when  the  salmon  is  l)rought  toward  the  surface.  Then  the  salmon  will 
frequently  strike  off  <ni  the  surface  in  a  straight  line  several  hundred  feet.  In  two  instances  I  have 
trembled  for  my  line,  being  com]>elIed,  with  all  the  strain  I  dared  to  put  on,  to  allow  the  fish  to  take 
out  within  50  or  1(X)  feet  of  all  I  had,  although  the  boat  was  being  ]>r()peIlod  as  rapidly  as  two  men 
could  row  toward  the  iish.     Hut  it  has  been  rarely  that  1  luive  ])aid  out  over  400  feet. 

Not  so  often  as  in  fresh  water  does  the  salmon  leap  out  of  water,  and  seldom  more  than  two  or 
three  times. 

My«daily  catch  has  averaged  nearly  eight  Iish  and  given  most  exciting  sport.  The  careful  weight 
of  69  salmon  caught  1  find  to  be  1,1H8  pounds,  or  about  16  pounds  each.  The  smallest  was  a  grilse  of 
5  ])Ouuds  and  the  largest  of  30  pounds. 

All  my  catches  have  been  in  the  early  morning,  starting  out  at  1  o'clock  and  getting  back  to  the 
Hotel  Del  Monte  in  each  instance  but  onc^  for  lunch.  The  excej>tion  was  an  all-day  fishing,  when  I 
secured  18  salmon,  weighing  28(>  pounds. 

As  with  trout,  I  have  found  the  morning  best,  and  after  10  o'clock  the  fishing  falls  off.  Two  or 
3  miles  of  rowing  has  been  recjuired  to  reach  the  fishing-ground  from  Monterey  ]Hcr.  an<l  the  fishing- 
ground  I  have  f(Miud  so  far  to  extend  over  an  an'a  of  about  2  miles  long  by  1  mile  wide,  although  I 
have  no  doubt  that  the  salmon  could  have  been  found  out  2  or  3  miles  beyond  that  limit,  I  have  caught, 
in  aildition  to  the  salmon  brought  in,  half  a  <l<»zen  rockfish,  called  bluetish  by  the  fishermen,  but  not 
bluefish  as  known  East,  weighing  about  5  pounds  ea<'h :  also  two  codfish  of  r>  or  0  pounds,  and  two 
flounders  of  5  and  8  pounds.     In  a  dead  calm  the  fishing  about  cease«»,  as  with  trout  in  trolling;  but 
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with  a  return  of  the  breeze  the  tishing  takes  on  again.  The  method  of  takin<j:  forcibly  reminds  me  o{ 
the  trout.  Shyly  at  times,  and  again  boldly,  sometimes  striking  several  times  at  the  bait,  and  with 
following  n]»  and  striking  at  intervals  of  a  few  seconds;  at  times  biting  oft*  half  the  bait  and  in  follow- 
ing up  for  the  balance,  and  in  one  instance  following  up  the  bait  with  fre(|uent  half-decided  action 
until  the  bait  was  within  10  feet  of  the  boat  and  then  fiercely  seizing  it  while  I  had  the  line  in  my 
hand.  It  i»roved  a  close  call  in  a  double  sense,  as  the  fish  was  a  heavy  one  of  25  pounds,  and  carried 
the  line  out  of  my  hand  and  the  sinker  attached,  which  rested  in  the  boat,  and  very  nearly  got  away 
with  my  whole  outrtt.  I  fortunately  still  held  my  rod  in  hand,  aiul  although  I  paid  out  nearly  the 
whole  of  my  600  feet  of  line,  the  tish  was  well  hooked  and  in  fifteen  minutes  was  brought  to  gaff.  In 
boldness  and  general  action  the  salmon  have  reminded  me  constantly  of  trout,  paying  but  little 
attention  to  the  boat,  occasionally  j»assing  in  sight  within  a  few  feet  and  striking  on  the  surface  at  an 
occasional  small  fish,  and  at  times  going  entirely  out  of  the  water  in  pursuit. 

For  experiment  I  tried  the  spoon,  but  fancied  I  did  not  do  as  well  as  with  bait,  although  1  caught 
two  salmon  with  it.  I  also  tried  the  spoon  with  lish  bait,  catching  one  that  way,  but  believe  the  fish 
bait  alone  to  be  the  best.  The  salmon  upon  being  opened  seem  to  have  more  squid  inside  than  other 
fish,  although  at  times  full  of  sardines,  and  oftener*with  anchovies.  Sardines  are,  however,  the  best 
bait,  and  stpiid  but  indiflerent,  while  I  have  had  simie  success  with  smelts  and  young  shad.  At  otie 
time,  out  of  bait,  I  used  a  strip  of  salmrm  belly,  which  did  well  enough  to  catch  two  salmon. 

As  I  have  my  salmon  rods  for  fly  fishing  I  shall  later  on  try  a  little  surface  work  with  the  fly,  but 
I  do  not  anticipate  much  success;  still  I  believe  they  will  take  under  favorable  circumstances,  when 
they  are  as  plentiful  as  I  am  informed  by  the  fishermen  they  are  outside  the  harbor  at  times  in  dee]>er 
water,  when  the  fishermen  have  sometimes  observed  several  salmon  at  a  time,  even  np  to  a  dozen  in 
number,  following  the  bait  up  almost  to  the  boat'aside. 

The  fishing  in  the  harbor  is  in  more  or  less  turbid  water,  with  a  depth  of  from  6  to  10  fathoms; 
while  outside  of  the  bay,  in  deeper  water,  it  is  clearer  and  the  salmon  can  be  more  distinctly  observed. 
I  am  informed  by  the  fishermen  that  at  times  the  salmon  are  so  plentiful  a  few  miles  beyond  the 
harbor  that  they  are  enabled  to  fill  their  boats  in  a  few  hours.  These  occasions,  however,  are  rare,  and 
where  the  salmon  are  found  plentiful  one  day  they  may  not  be  found  the  next.  It  has  been  usual, 
however,  for  the  salmon  to  remain  about  and  in  theharbor  for  several  weeks  each  year,  although  they 
skip  their  annnal  visits  occasionally.  The  small  fish  which  the  salmon  follow  into  the  harbor  come 
in  countless  numbers,  often  in  large,  moving  masses,  and  their  presence  is  indicated  to  the  fishermen 
by  the  hoveriiig  sea  gulls,  pelicans,  and  other  predatory  birds.  These  are  seen  busily  at  work  on  the 
salmon-grounds,  and  often  indicate  the  most  favorable  ])laces  for  fishing.  While  the  salmon  evidently 
come  in  schools  at  first,  it  would  appear  that  they  scatter  more  or  less  about,  instead  of  remaining 
together,  although  they  mass  more  or  less  when  in  the  vicinity  of  large  schools  of  small  fish.  The 
fishermen  are  more  or  less  guides  for  each  other,  and  they  may  be  scattered  over  a  square  mile  without 
doing  much  in  catch.  Presently  one  or  two  commence  hauling  in,  which  congregate  all  the  others  in 
the  vicinity,  and  the  fishing  goes  on  merrily  for  awhile.  Then  a  scattering  takes  place  again,  and  a 
regathering  afterwards.  Still,  I  have  found  about  as  good  success  in  passing  up  and  down  in  certain 
localities  as  in  following  the- fishing  boats. 

The  market  fishermen,  as  I  have  previously'observed,  lose  fully  half  of  the  salmon  they  hook ;  it 
is  a  straight  overhand  pull,  and  no  give  except  that  which  is  compelled  by  want  of  strength.  The 
line  and  hooks  are  strong,  and  the  fishermen  have  n(»  time  to  wait.  If  the  salmon  are  plentiful  they 
do  not  much  mind  the  losses,  which  often  occur  from  negh-ct  in  using  the  gaff.  With  the  light  rod, 
the  fish,  if  hooked,  is  seldom  lost.  I  brought  in  several  with  skin  holds,  which  would  not  have  been 
held  for  a  moment  in  hand  fishing.  One  salmon  which  I  caught  ha<I  been  on  one  of  the  market  fish- 
ermen's lin&  and  had  <'v  torn  hook-mark  in  his  mouth  and  a  cruel  gaft'  cut  between  his  ventral  an(l  anal 
fins.  The- gaff  cut  was  nearly  3  inches  long,  and  had  penetrated  nearly  to  his  other  side,  and  was 
too  serious  to  have  ever  healed  up  again.  The  fish  was  a  large  one,  of  about  21  pounds  in  weight, 
and  in  fine  condition,  although  the  gaft'  cut  was  evidently  two  or  three  days  old.  The  wountl  had 
evidently  made  but  a  slight  impression  on  the  appetite  of  the  fish,  as  it  struck  fiercely  and  fought 
hard.     •     *     ^ 

I  found  the  salmon  which  exhibited  the  most  gamy  qualities  to  do  their  fighting  near  the  surface, 
seemingly  to  disdain  any  depth  after  once  being  lirought  up,  and  to  often  make  an  almost  completo 
circuit  of  the  boat.  Certainly  a  more  beautiful  sight  than  a  salmon  exhibits,  with  his  brilliant  colors 
as  he  strokes  along  with  his  powerful  tail  near  the  surface  in  the  clear  water  and  bright  light,  never 
gladdens  the  heart  of  a  fisherman.      We  all  know  the  dangers  to  which  the  salmon  is  exposed  in  fresh 
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water,  and  from  which  but  few  survive,  as  it  is  doubtful  if  but  very  few,  if  any,  ever  retnrn  from  the 
upper  streams  which  they  ascend  after  the  spawniug  season,  at  least  when  such  upper  waters  are  far 
removed  from  the  sea.     If  they  have  the  exposures  in  the  deeper  waters  of  the  sea  which  follow  them 
in  the  shoal  water  of  Monterey  Bay,  their  lives  are  indeed  beset  with  constant  risk.     I  saw  daily  in  the 
bay  on  the  fishing-grounds  the  enemies  and  consumers  of  the  salmon  at  their  deadly  work,  in  the  form 
of  seals,  porpoises,  sharks,  and  cowtish.     One  day  when  I  was  out,  which  was  very  foggy,  I  was  startled 
by  the  uprising  of  a  curiously  peaked  hump  two  boat  lengths  ahead.     It  seemed  to  me  like  a  boat's 
end  elevated  Avith  a  black  cloth  ovov  it,  but  a  moment  later  revealed   the  half  of  an  enormous 
bewhiskered  sea  lion,  which,  raising  itself  half  out  of  the  water,  revealed  a  form  which  must  have 
weighed  at  least  a  ton.    In  its  mouth  was  a  large  salmon,  which  it  had  evidently  just  caught.  The  insati- 
able appetite  of  these  monsters  of  the  deep,  of  which  hundreds  abound  in  the  vicinity,  would  indicate 
that  they  are  not  slow  to  avail  thenisrlves  of  the  salmon  invasion.     Well,  I  thought,  the  part  which 
man  plays  in  the  devastation  of  the  salmon  in  the  sea  is  but  trilling  compared  with  that  which  occurs 
from  their  natural  enemies  beneath  the  waters. 

It  is  clear  that  the  salmon  of  Monterey  Bay  are  those  which  belong  to  the  Sacramento  or  San 
Joaquin  Kivcr  group.  Their  average  weight  confirms  this,  and  that  they  are  not  of  the  Columbia 
River.  The  distance  from  Monterey  Bay  to  San  Francisco  Bay,  into  which  the  Sacramento  and  San 
Joaciuin  rivers  pour,  is  about  90  miles.  Monterey  Bay  and  that  of  Santa  Cruz,  a  few  miles  north,  and 
at  some  of  the  sounds  and  bays  north  on  the  coast,  are  the  only  places  known  where  the  salmon  is 
found  engaged  in  taking  his  food,  and  where  it  can  bo  caught  with  fresh-lish  bait.  It  certainly  pre- 
sents a  favorable  opportunity  for  studying  the  salmon  in  its  normal  condition,  in  its  prime,  engaged 
in  seeking  its  natural  food.  Here  its  manners  and  ])ecnliaritios  can  be  examined  with  ease,  and  some 
knowledge  obtained  of  the  class  of  food  upon  which  it  ln'st  thrives.  All  this  can  be  obtained  and  the 
salmon  brought  to  gaff  in  Lissu])erior  conditicm  before  the  advanced  condition  of  the  organs  of  repro- 
duction have  reduced  its  delicious  flavor  or  weakened  the  vigor  of  its  etl'orts. 

This  year  the  fishery  promises  to  be  much  more  extensively  followed  than  last  year. 
Professional  fishermen 'owning  boats  and  regular  boatmen  will  resort  to  the  bay  from 
more  or  less  remote  places.  Early  in  June  some  fish  were  taken,  but  a  period  of  stormy 
weather  drove  them  oft"    On  June  13  some  fishing  was  going  on. 

An  interesting  point  connected  with  this  subject  is  that  these  are  undoubtedly  the 
fish  that  constitute  a  part  of  the  fall  run  of  salmon  in  the  Sacramento  River.  Last 
fall  the  Sacramento  River  fishermen  took  a  number  of  salmon  in  their  nets  whieb  had 
hooks  in  their  mouths — clearly  fish  which  had  been  snagged  in  Monterey  Bay. 

THE    COLUMIUA   KIVKR. 

Explanatory  remarls. — The  time  was  insufticient  and  the  conditions  not  suitable 
for  an  examina«tion  of  the  salmon  fisheries  of  the  entire  river.  The  extremely  high  water 
had  seriously  aftectcd  the  fishing  in  the  whole  upper  river,  and  a  visit  at  that  time 
would  not  have  been  satisfactory  even  if  the  indefinite  suspension  of  railroad  trathc 
and  the  uncertainty  of  water  transportation  had  not  rendered  the  contemplated  visit 
to, the  Cascades  and  The  Dalles  imi)ra(ticable. 

The  inquiry  which  gave  promise  of  the  most  satisfactory  results  was  tiie  examina- 
tion.of  the  important  fisheries  and  large  canning  interests  of  the  lower  liver,  which 
were  easily  accessible  and  jilfonled  the  opportunity  of  inspecting  every  prominent 
method  of  fishing  in  the  river  except  that  witii  wheels.  It  was  therefore  in  Astoria, 
the  greipt  center  of  the  salmon  in<lnstry  in  the  river,  that  most  of  the  time  available  for 
the  examination  of  the  Cohunbia  liiver  basin  was  passed.  Here  and  in  Portland, 
where  sonn*  time  was  also  s])ent,  it  was  possible  to  meet  tisliermen  and  canners  from 
all  parts  of  the  river. 

The  accompanying  memoran<la  on  the  salmon  industry  simply  reint^scnr  mostly  the 
personal  incpiiries  and  observations  of  the  writer,  and  are  far  from  being  a  complete 
account  of  the  business.     Many  things  wcmc  obser\  ed  which,  while  of  great  interest 
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to  tbe  person  who  for  the  first  time  visits  this  region,  would  have  too  little  general 
importance  to  deserve  mention.  In  order  to  render  the  notes  more  complete,  an  account 
of  the  salmon  industry  for  the  year  1894  is  presented,  although  the  season  was  only 
half  over  at  the  time  of  the  writer's  visit.  The  information  for  the  latter  part  of  the 
season  has  been  obtained  chietiy  by  correspondence.  The  detailed  tabular  matter 
here  offered  is  in  all  cases  drawn  from  the  books  of  canners  or  fishermen,  and  maybe 
accepted  as  accurate. 

The  mlmon  fishery  and  canning  industry  in  1693. — The  fishing  season  of  1893  on  the 
Columbia  Eiver  was  noteworthy  for  two  reasons — the  loss  of  life  among  the  fishermen 
of  the  lower  river  was  never  greater;  the  pack  of  chinook  salmon  was  the  smallest  in 
twenty  years,  that  is,  since  1873:  and  the  general  pack  was  less  than  in  any  previous 
year  since  1874,  with  the  exception  of  1887  and  1889. 

Much  of  the  loss  of  hfe  among  the  gill-net  fishermen  in  the  past  has  been  due  to 
gross  carelessness  or  foolhardiness  on  the  part  of  the  men  in  venturing  too  near  the 
bar  at  the  mouth  of  the  river  in  the  hope  of  taking  the  fish  when  they  first  leave  the 
ocean.  It  is  said,  however,  that  the  disastrous  death  rate  in  1893  was  in  large  part 
unavoidable,  and  was  due  to  the  occurrence  of  sudden  gales,  which  took  the  boats 
unawares.  In  the  early  part  of  June  gales  resulted  in  the  death  of  34  men,  and  by  the 
close  of  the  season  the  loss  of  lives  reai^hed  54,  about  40  of  the  men  being  married. 
The  money  losses  in  boats  and  gear  aggregated  nearly  $20,000. 

In  the  early  part  of  May  the  canners  acceded  to  the  demands  of  the  gill-net 
fishermen's  union  for  a  i)rice  of  5  cents  a  pound  for  chinook  salmon  instead  of  the 
uniform  rate  of  $1  per  fish  which  had  formerly  prevailed.  Reference  to  tables  of 
averages  elsewhere  given  will  show  that  the  average  weight  of  chinooks  taken  with 
gill  nets  in  1893  was  22.86  pounds,  so  that  the  prices  received  amounted  to  an  advance 
over  1892  of  14  cents  on  each  fish  sold;  on  this  basis  the  fishermen  must  have  been 
benefited  by  the  change  to  the  amount  of  fully  $75,000. 

Fishing  with  all  forms  of  apparatus  in  the  lower  river  was  less  satisfactory  than 
in  the  previous  year.  The  average  catch  of  salmon  by  gill  nets  was  more  than  100 
less  to  a  boat  than  in  1892,  the  figures  given  being  450  against  505.  The  traps  were 
scarcely  half  as  successful  as  in  the  previous  season,  being  injured  by  storms  and 
freshets  and  being  shunned  to  a  considerable  extent  by  the  large  runs  offish,  owing, 
as  some  suppose,  to  a  shallowing  of  the  water  by  the  accumulations  of  sand  and 
sediment  caused  by  the  thousands  of  stakes.  Seine  fishing  began  later  than  usual 
and  was  unsuccessful  generally.  The  run  of  chinooks  in  August  was  very  large,  and  is 
said  to  have  obviated  what  w<mld  otherwise  have  been  a  somewhat  disastrous  season 
to  the  packers.  While  May  was  the  best  month  for  gill  nets  and  July  for  pound  nets, 
the  catch  of  both  these  forms  of  apparatus  in  August  was  large.  The  run  during 
the  whole  of  the  open  season  in  August  was  reported  to  be  extraordinarily  heavy,  and 
when  the  season  closed  there  was  still  an  enormous  body  offish  passing  up  the  river. 
The  total  pack  to  August  10  was  reported  to  be  about  305,000  cases,  of  which  about 
290,000  cases  were  chinooks.  Com])ared  with  the  pack  of  the  year  1883,  ten  years 
previously,  when  only  chinook  salmon  were  canned,  the  decrease  in  chinooks  was  58 
per  cent  and  in  the  total  j)ack  was  45  per  cent. 
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Tbenuiiibei'df  saltnoiieiiiiiierics  operiitod  in  the  Columbia  basin  in  1893  was  24,o{ 
wliu'b  13  were  in  Orugtui  auil  II  in  Wai^hiiigtun.     They  were  located  as  follows: 
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The  reduced  pacl^  led  some  of  the  cauiiers  to  resume  the  business  wheu  tbe  close 
time  was  over  and  the  fall  fishiii^i;  began  oa  September  10.  At  that  time  there  ^as  a 
niinieroiis  run  of  salmon  in  tbe  river.  Ity  some  these  were  regarded  as  small  Chinook 
salmon,  by  others  tbey  were  tliouglit  to  be  dog  salmon.  Jiidgin;:  from  the  size,  10  to 
15  jiounds  on  an  average,  it  seems  probable  tlie  tish  were  dog  salmon  {Oneorhj/Hchus 
keta).  If  so,  this  was  tbe  tirst  year  any  business  was  made  of  packing  tbem  on  tbe 
Columbia,  altliougb  they  were  rather  extensively  canned  on  some  of  the  coast  streams 
in  1802.  The  fish  were  known  as  "chunia"  in  the  lower  river.  The  boats  could  go 
out  from  Astoria  and  return  loaded  in  a  few  hours.  Tlie  price  at  lirst  was  5  cents  per 
tish,  but  it  quickly  dropped  to  ~  cents  per  tish,  and  oven  then  the  demand  was  far 
belt)w  the  supply,  Tlie  canners  could  doubtless  liave  packed  tlirei"  or  five  times  as 
many  as  they  did.  They  were  restrained  in  packing  these  fisb  extensively  by  their 
poor  quality  when  canned.  VVIit-n  fresh  tbe  tish  were  finedookiug,  with  Arm  flesli 
and  a  good  color  to  their  meat,  Wlieii  canned,  boMever,  they  bleached  out  and  became 
white  or  straw  c<)lor.  Tbey  could  only  be  sold  as  tliird  or  Iburth  class  gimds,  bringing 
§3.L*«  per  case.    The  quantity  canned  was  about  L»i).000  cases. 

The  uinisiial  featui'c  of  tlx'  fall  packing  opcratinriFi  was  tbe  utilization  of  humpback 
salmon  {<>.  rjorbiixcliH).  Tbe  canners  i>aid  ,">  cents  cacb  for  the  lisb.  According  to  Mr. 
M.  .1.  Ivinney,  between  S.^dO  and  .'>,0(IO  cases  wore  prepared.  Some  of  the  raw  material 
came  from  ['nget  Sound.     A  few  silver  salmon  (".  l-isiiti-li]  were  also  cauncil. 

<'(>H(litioHo/lhfsiihitoii  iiKliixtri/  ill  /W/,— The  regular  salnion-tlsbing  season  of  1804 
began  April  ll»  and  ended  August  Ml.  During  tbe  months  lA'  Slay  and  .lunc  tbe  suc- 
cess of  this  industry  was  seritmsly  jfopardixcd  by  (lie  nccurreiice  of  unprecedentedly 
high  freshets,  which  constituted  one  of  the  principal  features  of  tlie  .-ieasun,  A  later 
extraordinarily  large  run  of  salmon  overbalanced  tbe  injuriou.s  ctl'cits  of  tbe  floods. 

During  the  height  of  the  tlood  tbe  operations  of  the  gill-ncl  lishcrmen  were  inter- 
rupted, but  by  the  middle  of  .Tunc  tbe  j;ill  nets  began  to  take  laigc  iLiirnbcrs  of  Hue 
chiimoks,  and  are  reimrted  to  have  done  well  citiriiifr  tbe  remaining  jiart  iif  the  season. 
The  run  of  lisb  continued  large  lo  tbe  very  end  of  the  season.     On  August  7,  three 
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days  before  tbe  suspension  of  fishing,  45  tons  of  chinooks,  equivalent  to  over  3,G0O 
fish,  were  hinded  at  one  cannery  in  Astoria.  Taking  tbe  season  through,  the  year  was 
the  best  one  for  gill  nets  in  a  long  time.  According  to  Mr.  Kinney,  many  gill-net 
crews  took  13  tons  of  fish,  and  one  caught  17.J  tons,  equivalent  to  over  1,700  fish. 

Tbe  catch  of  blueback  salmon  in  traps  had  been  unusually  large  up  to  the  time 
of  tbe  writer's  visit  (June.22),  and  advices  received  after  the  susi)ensiou  of  the  fishery 
reported  a  general  continuance  of  the  run.  Some  daily  catches  of  single  nets  and  sets 
of  nets  in  June  were  larger  than  corresi>onding  weekly  lifts  during  the  previous  season. 
The  season's  run  was  said  to  have  been  larger  than  for  five  or  six  years.  In  the  upper 
river,  notwithstanding  the  destruction  of  wheels  by  high  water,  the  catch  of  bluebacks 
was  at  times  almost  unprecedented.    The  yield  of  steelheads  was  also  large. 

The  catch  of  chinook  salmon  in  traps  was,  however,  remarkably  small.  Up  to 
June  22  some  traps  had  taken  only  200  pounds  of  chinooks,  and  during  the  whole  sea- 
son the  quantities  of  chinooks  obtained  in  this  way  were  much  below  the  average. 

The  prices  agreed  on  by  the  canners  and  fishermen  of  the  lower  river  were  5  cents 
a  pound  for  chinooks,  4  cents  a  pound  for  bluebacks,  and  2  cents  a  pound  for  steel- 
heads.  The  condition  of  the  industry  on  June  15  is  thus  described  in  a  dispatch  from 
Astoria,  published  in  the  Ofegonian^  of  Portland,  on  June  16: 

The  run  of  salmon  has  improved  greatly,  and  the  catch  or  the  gill-net  men  to-day  was  greater 
than  for  any  day  in  the  history  of  the  canning  bnsiness  for  many  years  past.  During  the  warm  and 
pleasant  weather  of  the  last  ten  days  hundreds  of  boats  could  be  seen  out  around  the  jetty.  The 
success  of  the  gill-net  men  does  not,  however,  mean  that  their  receipts  are  in  excess  of  those  of  the 
corresponding  time  last  year.  As  yet  the  traps  have  yielded  but  small  returns,  while  seining  is  out  of 
the  question,  owing  to  the  high  water.  Cannery  men  claim  that  while  the  gill  netsmay  take  enough 
fish  to  pack  100,000  cases  moro  than  were  packed  last  year  from  the  same  sources  of  supply,  the  short- 
age in  receipts  from  seines,  traps,  and  fish-wheels  will  reach  fully  200,000  cases.  This  view  of  the 
situation  is  borne  out  by  the  fact  that  orders  for  over  50,000  cases  are  known  to  have  been  canceled 
during  the  past  two  weeks. 

By  the  end  of  the  month  the  estimated  shortage  was  considerably  reduced,  and 
as  the  season  wore  on  it  became  apparent  that  instead  of  a  shortage  there  would  be 
a  larger  pack  than  in  1893. 

The  canneries  operating*  in  the  Columbia  basin  in  1894  numbered  24  and  were 
located  as  follows : 


Locality. 


Oregon: 

Astoria 

Clifton 

Dalles 

Maple  Dell.. 
Wanr<*n<lalc 
Portland 


Total 


County. 


Clatsop 

...do 

Wasco 

Multnoniali. 

. .  do 

...do 


Washincton: 

Bi»y  V  iew '  Wahkiakum . 

Brooktii'ld I do 

Cathlamet I do 

Chinook Pacific 

Eaglo  Cllrt I  Wahkiakum 

Eureka do 

Ilwaco Pacific 


Knappton  . 
Pillar  Kock 
^^'ate^fo^l . 


...do 

Wahkiakum. 
..do 


Total 


(irand  total 


Number. 


9 
1 
1 
1 
1 
1 


14 


1 
1 
1 
1 
1 
1 
1 
1 
1 
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24 
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Detailed  fitfurex  fntiji  Kejiarate  caniiers  bave  beeii  obtained  by  eorresiwudeiice, 
wliicli  pla«e  tli«  pack  at  4(}l,4««  caaett,  of  wbicU  183,400  cases  were  prepared  at  Aato- 
ria,  204,000  at  utiKM' places  ill  tlie  lower  river,  and  74,000  cases  at  the  Cascades  and  Tbe 
DallcH,  Tlie  piuportioii  of  tbe  different  species  constituting  tlie  pack  is  estimated  to 
Ih)  about  uht  follows:  (Jliinook,  60  [ler  cent  or  SlS,3iHi  cases;  bbiebacks,  1<>  per  cent 
or  7:i,H2i  i-.tintm,  and  steellieads,  15  per  cent  or  00,210  cases. 

Tlie  (<m:g()\iiti  figures  apply  only  to  the  regular  packing  season,  whicb  terminated 
August  10.  VVlien  tbe  close- time  expired  ou  ijeptembcr  lU,  suuie-of  tbe  canneries 
rcHitrued  operatiouH  and  continued  to-  pack  until  November  10.  From  information 
rccclvi'd  froui  Mr.  M.  .1.  Kinney,  it  api>eara  tliat  about  70,000  cases,  chiefly  of  silvcr- 
sidcK,  were  prepared  iu  the  fall.  Mr.  Kinney  states  tbat  it  would  have  been  an  easy 
matter  to  pack  double  that  quantity  had  the  llsbing  been  carried  on  with  sufiicient 
energy. 

SlatiHticH  of  nalmrm  prick  from  1866  to  1894,  inclusive, — From  1860,  the  year  in 
which  thesabnon-canning  industry  on  the  Columbia  Kiver  was  established,  to  1894,  tb« 
4]iiaiitity  of  salmon  utilized  for  canning  purposes  was  about  tid5,400,000  pounds,  and 
the  aggregate  pack,  was  nttout  10,'i33,800  cases,  each  holding  48  one-pound  cans,  or  tbe 
equivalent.  The  value  of  the  i)ack  to  the  canners  was  about  $61,760,500.  Up  to  and 
inclnding  1H8?  practically  the  entire  quantity  of  salmon  utilized  in  canning  consisted 
of  cliinouk  suliaon.  Since  that  year  larger  and  larger  quantities  of  sfeelhead,  blue- 
back,  and  other  salmon  have  been  used  and  the  number  of  chtuook  salmon  entering 
into  the  pack  has  been  reduced  in  the  same  proportion. 

The  following  table  shows  for  each  year  the  gross  weight  of  salmon  utilized  for 
oiuiniiig,  the  number  uf  cases  packed,  tbe  wholesale  market  value  of  che  canned  fish, 
and  the  average  value  per  case.  The  growth,  decline,  and  present  condition  of  tbe 
industry  arc  to  he  interpreted  in  the  light  of  the  statement  in  the  preceding  p:ira- 
graph  as  bi  the  utilization  of  the  chea])er  grades  of  salmon.  The  figures,  as  they 
Htnnd,  indi<;at«t  a  serious  decline  in  the  industry  since  the  business  reached  its  height 
In  1883  and  1884.  The  extent  of  the  decline  is  made  more  apparent  when  the  greatly 
augmented  quantities  of  apparatus  employe<l  in  recent  years  are  taken  into  consider- 
ation. With  tlie  number  of  llshing  appliances  employed  in  1894,  a  pack  in  that  year 
a  half  larger  than  that  in  1884  would  really  indicate  a  serious  reduction  in  the  supply 
of  llsh. 
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Preservation  and  increase  of  the  salmon  supply. — It  is  liot  unuatural  that  the  solici- 
tude for  the  maintenaDce  of  the  supply  of  salmon  on  the  Columbia  River  should  now 
be  greater  and  more  general  than  at  any  previous  time  in  the  history  of  the  fishery. 
The  catch  of  chinook  salmon  has  recently  shown  an  almost  constant  annual  decrease, 
and  the  success  of  the  industry  is  yearly  becoming  more  jeopardized.  People  who 
within  a  short  time  scouted  the  idea  of  a  permanent  reduction  in  the  number  of  chinook 
salmon  entering  the  river,  are  now  not  averse  to  conceding  the  effects  of  overfishing, 
and  there  is  probably  no  one  pecuniarily  interested  in  the  industry  who  does  not 
realize  that  the  time  has  come  for  active  measures  to  prevent  a  still  more  serious 
impairment  of  the  abundance  of  salmon.  Of  course  the  supply  of  chinook  salmon  in 
the  Columbia  Basin  is  still  enormous  and  the  productive  capacity  of  the  river  is 
wonderful.  All  reference,  therefore,  to  a  decreased  abundance  must  be  construed  in 
the  relative  sense  as  compared  with  the  conditions  prevailing  when  the  acme  of  the 
canning  industry  was  attained  in  1884  and  1885.  The  threatened  exhaustion  of  the 
supply  must  also  be  considered  with  reference  to  the  extent  of  the  fishing  now  carried 
on,  which  is  not  only  commensurate  with  the  supply,  but  is  overtaxing  the  capacity 
of  the  river.  The  facts  must  also  be  borne  in  mind  that  the  annual  reduction  is 
hastened  by  the  employment  of  larger  and  larger  quantities  of  apparatus;  that  as  the 
supply  becomes  smaller  the  diminution  becomes  more  pronounced  in  geometrical 
ratio;  and  that  the  results  of  overtaxation  of  the  resources  of  the  river  in  a  given 
season  are  not  seen  the  next  year  or  the  next,  but  are  to  be  gauged  in  the  fourth  or 
fifth  year  following. 

Special  inquiries  were  made  by  the  writer  among  the  salmon -canners,  fishermen, 
and  citizens  as  to  the  legislative  or  other  action  demanded  by  the  present  condition 
of  affairs.  The  practical  unanimity  of  opinion  is  remarkable  in  view  of  the  supposed 
diverse  interests  represented  by  canners,  gill-net  fishermen,  trap  fishermen,  seine  fish- 
ermen, wheel  fishermen,  etc. 

Foremost  among  the  measures  advocated  for  the  improvement  of  the  salmon 
industry  is  artificial  propagation.  The  reliance  placed  in  fish-culture  is  practically 
unanimous.  Some  believe  that  nothing  else  is  necessary  for  the  regeneration  of  the 
fishery  than  very  extensive  fish-cultural  operations,  but  most  persons  in  the  salmon 
districts  think  that,  for  a  time  at  least — until  the  fishery  begins  to  improve — the 
propagation  work  should  be  supplemented  by  some  prohibitive  measures. 

It  being  generally  recognized  that  the  decline  in  the  abundance  of  chinook  salmon 
is  due  to  the  fact  that  the  length  of  the  fishing  season  and  the  avidity  with  which  the 
fishery  is  prosecuted  prevent  a  suflBcient  number  of  salmon  reaching  the  spawning- 
grounds  to  repair  the  annual  destruction  by  man,  the  character  of  the  protection 
which  has  been  considered  most  necessary  is  a  shortening  of  the  fishing  season,  sup- 
plemented by  a  short  weekly  intermission  in  the  fishing. 

Under  present  regulations  the  regular  salmon-fishing  on  the  Columbia  Kiver 
begins  April  11  and  continues  until  August  10.  In  the  opinion  of  the  U.  S.  Commissioner 
of  Fish  and  Fisheries,  if  the  fish  that  are  now  takep  in  April  and  August  were 
allowed  to  pass  up  unmolested,  a  very  marked  improvement  in  the  abundance  of 
salmon  would  in  due  time  be  witnessed,  and  this  protection,  with  ample  artificial 
propagation,  would  rapidly  restore  the  productiveness  of  the  river. 

F.  C.  B.  1894—16 
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The  Commissioner  may  be  quoted  on  this  point  as  follows: 

The  iiamber  of  chiuook  salmon  taken  iu  April  and  Aagust  is  relatively  small  and  under  coudi- 
tions  not  so  profitable,  either  to  the  canneries  or  the  fishermen,  as  those  carried  on  daring  the  months 
of  Maj^  June,  and  July.  The  April  run  of  this  salmon,  if  allowed  to  pass  without  interruption  to  the 
headwaters  of  the  Columbia  and  its  tributaries,  would  spawn  in  those  waters,  and  the  present  pro- 
ductive capacity  of  the  river  would  be  increased  to  such  an  extent  as  to  much  more  than  compensate 
for  the  restrictions  imposed  by  the  prohibition  of  the  fishery  operations  during  the  mouth  of  April. 
The  August  run  of  chinook  salmon  consists  of  gravid  fish  near  their  spawning  time.  The  flesh  for  this 
reason  has  undergone  deterioration,  and  if  canned  constitutes  an  inferior  product,  the  sale  of  which 
will  discredit  the  reputation  which  the  Columbia  River  salmon  justly  hold  in  public  estimation.  None 
of  the  August  run  of  chinooks  probably  ascend  the  Columbia  above  The  Dalles.  They  spawn  in 
the  tributary  streams  of  the  Lower  Columbia  and  in  the  main  Htream  between  The  Dalles  and  the 
mouth  of  the  river. — ( Report  of  the  Commissioner  of  Fish  and  Fisheries  on  Investigations  in  the 
Columbia  River  in  regard  to  the  Salmon  Fisheries.    Washington,  1894.    pp.  16, 17.) 

As  the  Commissioner  states,  the  packing  of  salmon  iu  April  is  not  generally 
regarded  as  profitable,  owing  to  the  irregularity  with  which  the  fish  come  and  the  rela- 
tive scarcity,  because  of  which  much  time  is  lost  by  the  canning  force.  As  to  the 
August  fish,  they  are  usually  so  near  the  spawning  period  that  the  flesh  is  soft  and 
often  unfit  for  canning,  and  much  waste  results;  the  fish  are  also  often  scarce  and  the 
supply  is  insufficient  to  keep  the  canneries  in  oiieration.  It  sometimes  happens, 
however,  that  the  season  is  late  and  the  August  run  consists  of  an  abundance  of  fish 
in  excellent  condition  for  canning.  In  some  seasons  the  fish  are  more  abundant  and 
in  better  condition  in  August  than  in  any  other  month,  and  in  1893  the  run  of  fish  in 
the  month  in  question  contributed  much  to  the  financial  success  of  the  canners. 

The  sentiment  of  the  canners  in  the  lower  river  is  strongly  favorable  to  the 
restriction  of  the  canning  season  to  the  three  months  of  May,  June,  and  July,  and  the 
suspension  of  fishing  during  the  whole  of  April  and  August.  A  few  canners  favoring 
a  shorter  season  would  like  the  privilege  of  packing  in  August  if  they  thought  it 
desirable,  and  still  fewer  would  prefer  to  operate  their  canneries  in  April. 

That,  as  a  whole,  no  conspicuous  part  of  the  pack  is  taken  in  April  and  August, 
and  that  making  a  close  time  of  these  months  would  not  seriously  impair  the  business 
of  the  canners,  may  be  seen  from  the  following  summary  based  on  the  quantities  of 
fish  packed  during  each  of  the  four  years  ending  in  1892: 

Percentage  of  weight  of  each  kind  of  aalmon  packed  on  the  Columbia  Eiver  in  each  month  in 

1SS9,  1S90,  1S91,  and  1S9S, 
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A  fairly  accurate  gauge  of  the  sentiment  of  those  prominently  interested  in  the- 
industry  of  the  river  as  to  the  measures  favored  for  the  preservation  of  the  salmon 
sup[)]y  may  be  obtained  from  the  following  tabulated  statement,  representing  the 
results  of  interviews  with  canners,  public  men  in  salmon  Ashing  centers,  and  State 
fishery  officers,  chiefly  in  Astoria  and  Portland,  the  cauners  predominating: 

Favoring  extensive  artificial  propagation  to  exclusion  of  nny  restrictive 

measures 1 

Favoring  extensive  artificial  propagation  and  close  time  throughout  month 

of  April '3 

Favoring  extensive  artificial  propagation  and  close  time  throughout  month 

of  August *2 

Favoring  extensive   artificial  propagation   and  close  time  throughout  the 

months  of  April  and  August 1 13 

19 

In  the  case  of  the  apparatus  in  the  upper  river,  that  is,  in  the  section  between  the 
Cascades  and  Celilo,  a  close  time  extending  to  May  10  or  15  in  spring  and  an  extension 
of  the  oi^en  season  to  August  10  or  15  would  be  a  proper  modification  of  the  close  season 
advocated  for  the  lower  river,  as  the  fish  which  entered  the  river  during  the  last  two 
weeks  in  April  would  be  given  opportunity  to  pass  unmolested  beyond  the  wheels. 
In  lieu  of  such  an  arrangement,  the  establishment  of  a  graduated  close  time  for  differ- 
ent parts  of  the  river  or  of  a  moving  zone  of  protected  water  has  been  suggested. 
Wheel  fishermen  would  probably  not  object  to  such  a  plan.  Those  interviewed 
expresseil  themselves  as  favoring  a  close  time  till  May  10  or  15,  provided  the  course 
was  considered  advisable  for  the  protection  of  the  fish. 

It  may  be  stated  that  any  suggestion  of  a  shortening  of  the  season  on  the  Columbia 
River  will  probably  be  opposed  by  a  large  majority  of  the  gill-net  fishermen  and  many 
persons  using  other  forms  of  apparatus,  under  the  impression  that  a  curtailment  of 
the  seiison  would  mean  a  reduction  in  their  income,  whereas  the  opposite  result  would 
probably  ensue. 

The  prohibition  of  certain  forms  of  nets  has  from  time  to  time  been  suggested  and 
advocated.  In  the  lower  river  the  use  of  wheels  has  by  a  few  persons  been  opi)osed 
on  the  ground  that  the  fish  which  have  escaped  the  multitude  of  nets  in  the  part  of 
the  river  below  the  Cascades  should  be  allowed  to  pass  unmolested  to  the  spawning- 
grounds.  Those  interested  in  the  wheel  fishing,  on  the  other  hand,  say  that  the 
quantities  of  Chinook  salmon  taken  in  wheels  are  insignificant  as  compared  with  those 
caught  by  other  means  in  the  lower  river,  and  that  if  more  salmon  were  allowed  to 
pass  as  far  as  the  wheels  the  supply  would  be  much  better  maintained  by  natural 
means.  It  can  not  be  said,  however,  that  the  desire  to  proscribe  any  special  kind  of 
fishing  apparatus  is  very  prevalent,  and  the  entue  canning  interests  would  probably 
strenuously  opi)ose  any  attempt  to  abolish  traps,  seines,  or  wheels,  for  the  reason  that 
these  appliances  are  largely  owned  or  controlled  by  them,  and  afford  the  principal 
means  for  successfully  withstanding  what  are  considered  unjust  demands  of  the  Fisher- 
men's Union,  which  advocates  the  use  of  no  form  of  apparatus  save  the  gill  nets. 

*  All  of  these,  while  preferring  to  suspend  fishin^jf  durinj^  only  one  of  the  months  in  (piestion, 
would  probably  uot  be  averse  to  havin;;  a  rlose  time  in  both,  if  deemed  necessary  or  desirable  by  com- 
l»etent  authority. 

t  One  also  favorine  abolition  of  wheels. 
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Salmon  in  the  Willamette  and  Clackamaa  rivers, — It  is  reported  by  fisliermen  and 
sportsmen  that  only  the  early  run  of  c.hiuook  salmon  goes  up  the  Willamette  River, 
as  it  is  only  in  spring  that  there  is  sufficient  current  in  that  stream  to  attract  fish 
ascending  the  Columbia;  later,  the  water  becomes  sluggish,  and  the  summer  run  of 
salmon  passes  by  the  mouth  of  the  river. 

In  1894,  owing  to  an  unusually  large  volume  of  water,  many  salmon  are  said 
to  have  gone  over  the  falls  of  the  Willamette  at  Oregon  City,  but  it  sterns  clear  that 
in  ordinary  seasons,  when  there  is  no  special  increase  in  the  amount  of  water  at  the 
falls,  great  difficulty  must  be  experienced  by  the  migrating  fish  in  surmounting  them. 
The  construction  of  one  or  several  fish-ladders  at  the  falls  is  urgently  needed,  and  is 
now  more  important  than  at  any  previous  time. 

It  is  gratifying  to  be  able  to  record  the  fact  that  at  the  last  session  of  the  Oregon 
legislature  provision  was  made  for  the  construction  of  a  fishway  at  the  Willamette 
Falls.  The  plans  for  the  location,  building,  and  maintenance  of  the  ladder  are  thus 
described  in  the  Oregonian  for  August  10,  1894: 

Governor  Peimoyer,  State  Treasurer  Metschan,  and  Secretary  of  State  McBride,  constituting  the 
State  board  which  was  authorized  by  the  last  legislature  to  locate  a  tishway  over  the  Willamette  Falls, 
will  take  the  first  step  in  that  direction  to-day.  The  governor,  treasurer,  and  secretary,  with  State  Fish 
Commissioner  McGuire,  Hon.  George  T.  Myers,  and  several  other  gentlemen,  will  meet  in  Oreg^on  City 
to-day,  and  proceed  to  the  falls  and  select  a  location  for  the  fishway. 

For  the  construction  of  this  fishway  the  legislature  appropriated  the  sum  of  $10,000,  but  it  will 
cost  much  less.  By  the  provisions  of  the  law  the  fishway  shall  be  constructed  in  the  bed  of  the  river 
on  the  west  side  of  the  main  fall,  by  making  excavations  in  the  solid  rock  when  the  water  is  low,  so 
that  the  slope  will  be  more  gradual,  and  when  the  water  is  higher  the  excavations  will  form  a  series 
of  connecting  pools,  all  constructed  and  arranged  in  such  manner  that  salmon  can  freely  ascend  from 
below  to  above  the  falls  by  passing  from  pool  to  pool. 

In  order  to  have  the  fishway  built  in  the  manner  provided,  the  board  is  empowore<l  to  remove  all 
obstructions,  whether  natural  or  artificial,  to  its  construction,  or  to  the  passage  of  fish  over  the  falls. 
Obstructions  to  the  passage  of  fish  include  fish-wheels,  nets,  lines,  and  other  devices  for  catching  fish 
stationed  within  50  feet  of  the  fishway.  The  maintenance  of  such  obstructions  is  a  misdemeanor,  and 
is  punishable  by  a  fine  or  imprisonment,  or  both. 

The  board  is  authorized  to  make  all  necessary  arrangements  for  the  construction  of  the  tishway, 
such  as  employing  a  superintendent  and  workmen,  iiurchasing  tools  and  supplies,  and  advertising  for 
bids.     AH  bidders  must  agree  to  keep  the  fishway  in  good  order  for  two  years  after  its  completion. 

The  existence  of  a  dam  in  the  Chickanias  l^iver  is  giMUTally  recognized  as  one  of 
the  greatest  evils  now  affecting  the  fisheries  of  the  Cohinibia  lliver  basin.  Not  only 
is  this  obstruction  annually  destroying  millions  of  undeposited  ova  and  practically 
inhibiting  natural  n^productioii  in  the  headwaters  of  the  river,  but  it  is  seriously 
impairing  the  operations  of  the  hatchinj»-  station  of  the  U.  S.  Fish  Commission  located 
on  that  stream.  The  enactment  of  a  law  is  earnestly  desired  requiring  the  owners  of 
dams  in  all  salmon  streams  to  put  in  and  maintain  suitable  fishways,  which  should 
be  subject  to  the  approval  and  regulation  of  the  State  tish  commissioners.  In  the  case 
of  streams  like  the  Claekanuis,  on  which  (lovernment  or  State  hatcheries  are  located, 
it  would  seem  that  the  great  interests  at  stake  would  warrant  the  absolute  prohibition 
of  dams  or  other  obstructions,  and,  possibly,  the  proscription  of  all  lishing. 

According  to  Mr.  Seaburg,  of  Ilwaco,  Wash.,  one  of  the  most  extensive  salmon- 
packers  in  the  United  States,  in  April  and  May,  181K5,  about  110  tons  of  chinook 
Siilmon  were  taken  be](»w  the  dam  in  the  Clackamas  Uiver  by  means  of  gill  nets  and 
seines.  The  principal  part  of  this  relatively  large  catch  was  taken  at  the  dam,  where 
the  lisli  congregated  in  their  attempts  to  surmount  that  obstruction.  In  18D4  over  100 
tons  were  taken  in  the  sanu»  locality. 
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There  is  no  doubt  that  the  natural  conditions  in  the  Clackamas  are  extremely 
favorable  for  the  breeding  of  salmon,  and  the  foregoing  statement  of  the  catch  in  that 
stream  in  1803  and  1894  clearly  indicates  that  an  enormous  annual  production  of  young 
salmon  might  be  depended  on  if  the  fish  were  not  subject  to  capture  and  obstruction. 
It  is  equally  true  that  noninterference  with  the  salmon  which  have  escaped  the  traps, 
seines,  and  gill  nets  of  the  Columbia  and  reached  the  Clackamas  would  permit  the 
hatching  station  there  located  to  liberate  enough  young  salmon  each  year  to  go  far 
toward  repairing  the  diminution  in  the  supply  caused  by  excessive  fishing. 

Mr.  L.  T.  Barin,  who  has  been  fishing  on  the  Columbia  and  its  tributaries  for  more 
than  thirty-four  years,  informed  me  that,  as  a  result  of  his  personal  observations  in 
every  important  branch  of  the  Columbia,  he  has  no  hesitation  in  affirming  that  the 
Clackamas  always  was  and  still  is  the  best  tributary  salmon  stream  in  the  whole  basin. 

The  continuance  of  present  conditions,  however,  can  not  fail  to  have  a  far-reaching 
effect  on  the  abundance  of  salmon  in  the  lower  Columbia  River,  and  an  accelerated 
diminution  of  chinooks  may  be  depended  on  as  a  direct  result  of  the  obliteration  of 
the  run  into  the  headwaters  of  the  Clackamas. 

Notes  on  apparatus  and  the  catch, — Under  this  head  some  general  notes  on  the 
principal  forms  of  apparatus  and  the  catch  in  each  may  be  presented,  and  some  detailed 
statistics,  showing  the  yield  of  certain  nets  in  1892  to  1894,  may  be  introduced. 

As  is  well  known,  gill  nets  take  larger  quantities  of  chinook  salmon  than  all  other 
nets  combined.  While  the  proportion  of  fish  thus  obtained  naturally  varies  from  year 
to  year,  the  gill-net  yield  always  so  far  overbalances  the  remaining  catch  that  it  afiords 
an  .accurate  basis  for  determining  the  abundance  of  the  fish,  while  it  is  evident  that 
any  regulations  intended  to  increase  the  supply  of  chinooks  must  have  primary 
application  to  the  gill-net  fishery.  The  importance  of  the  gill  net  as  a  factor  in  the 
taking  of  chinooks  will  be  clearly  seen  from  the  following  comparative  statement  of 
the  number  of  these  fish  obtained  on  the  Columbia  River,  with  all  forms  of  apparatus 
and  with  gill  nets  alone,  during  the  period  of  five  years  beginning  1889: 

statement  of  the  total  number  of  chinook  salmon   taken   on   the  Columbia  River  from  1889  to  1893,  with 

the  number  and  percentage  of  those  caught  with  gill  nets. 


Year. 


1889. 
1890. 
1891. 
1992. 
1893. 


Tolal 
catch. 

772, 425 
942.884 
963.779 
916.  833 
872.  317 

Gillnet  catch. 

Number. 

Percent- 
age. 

478, 097 
580,871 
657,133 
578,912 
544,984 

61.90 
61.61 
68.18 
63.14 
62.48 

4. 468, 238 

2, 839, 997 

63.56 

The  employment  of  small-meshed  gill  nets  Inis  of  late  been  increasing,  and  in 
1894  was  more  extensive  than  ever  before.  The  regular  mesh  of  salmon  gill  nets  is 
8i  to  0\  inches,  while  the  smaller-meshed  nets  which  have  been  coming  into  use  have 
a  Tinch  mesh. 

The  principal  reason  for  the  increase  in  the  use  of  small-meshed  nets  has  been 
the  change  in  basis  for  selling  the  cat^h  effected  in  1893.  Prior  to  that  time  the 
gill-net  fishermen  were  paid  so  much  per  fish  regardless  of  size,  although  two  fish 
under  a  given  weight  (22  pounds)  were  required  to  count  as  one  full  sized  fish.    The 
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pnictic-e  of  selling  fish  by  weight  caused  no  discrimination  against  the  smaller  fish, 
which  now  briug  as  much  per  pound  as  the  larger  ones,  and  led  to  the  use  of  nebi 
with  smaller  mesh  with  n  view  to  increase  the  catch  by  taking  the  flsb  which  might 
otherwise  go  through  the  nets  without  gilling. 

Tiie  increase  iu  the  use  of  small-meslied  gill  nets  may,  to  some  exteut,  be  ganged 
by  the  additional  quantities  of  blueblacks  and  steelheads  taken,  and  in  future  an 
augmented  catch  of  these  fish  by  gill  nets  may  be  expected. 

Tlie  following  detailed  statements,  showing  for  three  years  the  daily  catcli  of  foar 
gill-net  fishermen  fi»hiiig  at  the  muutli  of  the  Columbia  Kiver  and  landing  their  catch 
at  Astoria,  are  interesting  as  indicating  the  daily  fluctuations  in  the  run  of  salmon 
and  because  they  afford  a  basis  for  comparisons  with  other  years.  The  flgures  were 
selected  from  the  books  of  the  salmon  canner  to  whom  the  fish  were  sold,  for  the 
speciiil  reason  that  the  men  fished  more  or  less  regularly  each  year  and  their  work 
represents  the  capacity  of  the  river.  In  1892  the  fish  are  designated  by  number;  in 
the  following  years  the  figures  represent  pounds.  The  statement  for  1894  comes  op 
to  June  2i),  the  time  of  the  writer's  visit. 
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MtaiBtnent  of  the  dally  yill'itet  aitch  of  four  Jliihermen  fishing  at  the  mouth  of  the  Columbia 

Hiver  in  1M9S. 
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No.  2. 


No.  3. 


No.  4. 


Total. 


I    (;iii-     '  Kl4*f)l     '    Chi-        Kt«^«l- 
iiookH.     IimuIn.  '  nookH.  '  hv.wln. 


Clil-     I  8te«;l-        Chi-      Ste«l        Chi-       Steel- 
iiiMikH.  '  beadii.  i  nookn.     beatU.     nooks,     headn. 


Apr,  17 

IH 

»4 

2ft 

'MS 

27 

2M 

•.M> 


•  I 


IJm. 
'MS 
KO 
72 
',W1 
107 
I7r. 
IH7 

:n7 

287 


Llm.        Lhg. 
HO  i!.. 


1.61. 


7y&/r.    I     Lbi. 


10 


1.020 


100 
270 
0:12 
Ml 
120 


20 


«  «  «  «  « 


2tt() 
42ft 
«2 
10ft 
2ft  1 

ftna 
a«o 

424 
472 
120 

1 7a 

ftl8 


238 
ft4U 
UU 
221 


f.47U 


UO 


i:ii 
ioH 


4r>H 


KM) 


i:)8 

221 
40H 


ftft 

ail 

W2 

m) 

lft2 

48 
127 
418 
221 

aia 

57 
106 
2&8 


10 


310 
141 

y7a 

122 

ftin 

414 
408 

aa 

155 

a35 
a70 
aee 

1,027 

7a8 

265 
256 
150 


1.914 


5       2, 778 


161 


Lbs. 
86 


Lbs. 


88 

358    . 

1. 


614 


250 
855 
276 


20 


Lbs. 
303 
80 
223 
568 
107 
175 
318 
405 
813 


2, 902 


69 
71 


20 


557 
9«)1 

1,316 
141 
466 
141 
411 
388 

1,010 
602 


455    '     1,279 


194 
227 


284 
152 


355 

472 

124 

65 

17 

37 

117 

466 

244 


Lbs. 

"    io 


570 
1,031 

905 
1,245 
1. 142 


1,325    !    2.555 


1.314 

1,262 

1,316 

436 

568 

643 

3.051 

945 

411 


10       8,845    5,564 


40     2-4.666 


10 


20 


25 


20 


10 


55  I 


a 

8. 

la. 
u 

15 

I*. 

IT. 


•^  J*-  '^  '\  \  li  y,  ■ 

^ 

^T     ..    .. 

^  ..    .. 

w^ 


VvJii*: 


56 


n 


i« 


9)4 

aaa 
a8a 
i«» 


STS 

<  ^  1 
TV* 


10 


ai» 


10 
10 
10 


2l» 

4^» 


10 
10 


156 
l«4 

?5 


10 


431 
IT» 

140 
83 


5a 
»a 

Ko:« 

471 
21*0 

«a 
ia« 

32 


;a'     4.  tfiju 


4l« 


10 


50 
34 


;j)0« 
«^1 
14« 

15S 

«?: 
in 


.{ 


60 


2V> 
10 


W 
W 


^'  i.*?!^ 


IS^ 


82 
157 
205 

41 


20 
20 


82 


4« 

7U 


21^ 


>»/ 


434 

10 

1,769 

10 

1.221  .. 

75  .. 

214  .. 

764  .. 

561 

ao 

447  .. 

97  .. 

621 

10 

44)6 

10 

229 

10 

5<*  .. 

1.222 

20 

1.37^ 

7»' 

2^271 

»» 

1.019 

40 

<S1 

10 

440  .. 

2ST  -. 

3CJ 

10 

Jk'* 

2» 

5« 

40 

l.«^ 

1.24J 

40 

3^7^ 

I'J 

.X^'l' 

4d} 

K^lM^iK-k. 


NOTES   ON   THE   FISHERIES   OP   THE   PACIFIC   COAST. 


24» 


Statement  of  the  daily  gill-net  catch  of  four  fishermen  fishing  at  the  mouth  of  the  Columbia 

Rirer  in  1S93— Continued. 


No.  1. 


No.  2. 


No.  3. 


No.  4. 


Date. 


Cbi. 
nooks. 


Steel- 
beads. 


July     1. 
o 


t- 


4. 

5 

6 

10. 

11. 

12. 

13. 

14. 

15. 

17. 

18. 

19. 

20. 

21. 

22. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Lb*.    '     Lb*. 
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beads. 


Cbi- 
nooks. 


53 

220 

6U 
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149 


21 
55 
92 
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276 
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56  . 
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472  . 


26:i 
250 
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418 
447 
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679 
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60- 
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27 
655 
214 

89 

74 


85 


162 
300 

46 
180 
140 

68 
144 
141 
907 
127 
307 
295 
601 
168 

38 

71 
391 
946 


Steel- 
head  8. 


Lbs. 


Chl- 
nooks. 


Lbs. 


Steel- 
beads. 

Lbs. 


ToUl. 


Chi-    !   Steel- 
nooks,     beads. 


335 
178 


20 
70 


no 

142 
217 
183 
3:{8 
80 


58 

112 

136 

267 

50 

68 

46 

168 

408 


Lbs. 
792 

1.122 
00 
149 
20 
366 
566 
369 
569 
602 
850 

1,330 
221 

1,270 
495 
703 
458 

1,619 
524 
613 
638 
75:j 

2,118 


Lbt. 


Aug. 


1. 
2. 
3. 
4. 

5. 

7. 

8. 

9. 
10. 
11. 


298 


Total '    4.629' 


Total 

Grand  total. 


462 

118 

40 

461 

280 

360 

665 

513 

85 

86 


160 


1,315 


589 


3,274 

^3a 
311 
438 
518 
67 
300 
600 


292. 
65 


3,085  I I  2.823 


24.674 


215  '  13,983 


30 


7,088 


285 
248 
364 
304 
258 
1.  8:J2 
672 
580 
74 


3,584 


246 
192 

87 
356 

78 
404 
490 
103 
115 

46 


2. 362 
18, 575 


1,225 

860 

929 

],6:{9 

689 

2,905 

2, 427 

1,196 

566 

197 


Statement  of  the  daily  gill-net  catch  of  four  fishermen  fishing  at  the  mouth  of  the  Columbia- 
River  in  1894  {to  June  20). 


% 

No.  1. 

No 

Cbi 
nooks. 

.2. 

No.  3. 

No.  4. 

Total. 

Date. 

Cbi 
nooks. 

Steel- 
beads. 

Lbt. 

Steel- 
beads. 

Cbi- 
nooks. 

Steel- 
beads. 

Cbi-       Steel- 
nooks.  1  beads. 

1 

Cbi- 
nooks. 

Steel- 
heads. 

Apr.  10 

Lbt. 
196 

Lbt. 

Lbs. 

Lbt. 

Lbt. 

Lbt. 

Lbs. 

Lbs. 
196 
185 
112 
252 
166 
41V2 
372 
297 
7(»3 

1,156 
107 
552  1 
210 
71 
61 
361 

Lbt. 

io' 

12 

•    •••»*«a 

185 

.    _ 

13 

112 
252 

_ 

14 

1 

1               , 

16 

166 
103 
350 

17 

18 

352 

""297' 
297 
:>54 



22 

37 

19 

1 

:             21 

io 



91 
55 

:::::::: 



315 
547 

23 

24 

107 

25 

290 

"*36i* 
2.711 

:::::::: 


61 

262 
57 
71 

26 

27 

l.'>3    

28 

' 

29 

1 

Total 

10 

220 

2.056  1 

i 

21»7 

5,293 

10 

.-5T? 
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Statement  of  the  daily  gill-net  catch  of  four  fishermen  fishing  at  the  mouth  of  the  Columbia 

liirei'  in  1894  {to  June  i*6>)— Continued. 


No.  1. 


No.  2. 


No.  3. 


No.  A. 


Total. 


Date. 


Chi-    I  Steel-       Chi-       Steel-  ,    Chi-    I   Steel-       Clii- 
nookn.     heads.    nookM.  i  beads.  '  nooks.    headH.     uooks. 


Ste»-1-       Chi.    i  Steel- 
beads,    nooks.  ,  heads. 


May 


1. 

2. 

3. 

4. 

5. 

7. 

8. 

9. 
10. 
11. 
12. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
28. 
29. 
30. 
31. 


Lbi. 
155 


Lbt. 


I 


25U 
604 


Lbs. 
48 
89 
152 


Lbs. 


Lbs. 
550 
248 


Lbs. 


Lbs. 
2G0 


Lbi. 


25 


182 
105 
2«5 


79 

119 

25 

18 


Total 


June 


1. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 
9. 


275 
636 
267 
188 
245 


312 
298 


39 

180 
137 

70 
120 

49 


310 
249 
164 


278 
292 
60r) 
138 
130 
533 
76 
62 
185 


311 


Lbs. 

1,013 
337 
231 
301 
405 
907 
39 
458 

1,015 


Lbs. 


237  1  1.549 


172 

86 


1,013 


678  I, 


132 

480  j 
197  I. 


22 


227 
324 
444 


525 
124 
297 
254 
495 
159 
115 
485 


1,165 


222 
581 
144 
462 
195  ! 


1,438 


314 
466 
125 

284 


6,725 


411 


620 


22  I  4,497 


350 
1,010 


403 


344 
390 
249 

11 1  1.025 

12 

285 


13. 
14. 
15. 

16. 

18. 
19. 
20. 


368 
1,711 


159 
1.260* 


345 


305 


626 


113 

128 


535 


697 
453 
778 
386 
841 
1,319 


10 


4. 141 
802 
297 
922 

2,022 
625 
861 
907 
324 

2,010 


10 


22 


7,059  1 5,359 


15  23,640 


37 


340 
15 


459 


1,494 
1,025 


483 


80 


o50 
290 
508 
142 
525 


12 

29 

31 

*6> 

32S 

10 


939 

425  ! 

510  I. 

737  |, 

201  . 

841  !. 


99 
547 

184 

887 
355 


633 
674 

49 

238 

345 

1,248 

65 


9 


12 

22 

6 


180 

896 
234 


20 
11 


304 


14 


563 

708 

350 

1.893 

1,572 

553 

1.916 

345 

1,632 

1,919 

2,320 

1,736 

3,248 

435 

1,145 


9 
12 
29 
43 

60 

36 
11 
14 


*  Biueback. 

• 

The  great  multiplication  of  pound  nets  in  the  lower  Columbia,  especially  in 
Baker  Bay  and  around  Sand  Island,  is  a  feature  of  the  salmon  fisheries  which 
impresses  a  visitor  very  forcibly.  The  nets  form  such  a  maze  on  the  Washington  side 
of  the  river  that  it  seems  impossible  for  salmon  entering  the  river  west  of  Sand  Island 
to  escape  capture,  and  it  would  appear  that  access  to  so  many  nets  is  cut  off  by  the 
lines  of  other  nets  that  a  large  proportion  of  the  traps  would  fail  to  pay  expenses. 

A  Washington.law  requires  that  each  trap  set  in  the  waters  of  the  State  shall  be 
licensed.  In  1893,  4G0  traps  were  licensed  to  fish  in  the  Columbia  River,  of  which 
442  were  in  Baker  Bay.  In  1894  the  number  was  410,  of  which  387  were  in  the  bay, 
as  I  am  informed  by  Mr.  James  Crawford,  the  fish  commissioner  of  Washington.  Most 
of  these  are  owned  in  Oregon  and  are  properly  credited  to  the  fisheries  of  that  State. 
The  law  also  requires  that  a  space  of  800  feet  be  left  between  each  line  of  traps  and  a 
ispace  of  at  least  50  feet  between  the  bowl  of  one  net  and  the  leader  of  the  next. 

The  catch  of  chinooks  in  pound  nets  is  larger  than  in  any  other  apparatus  except 
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gill  nets,  and  the  chinook  is  by  far  the  most  valuable  species  taken  in  the  pounds. 
More  bliiebacks  than  chinooks,  however,  are  secured  in  pound  nets  some  seasons,  the 
yield  of  the  former  usually  being  larger  than  in  any  other  forms  of  nets  except  wheels. 
The  catch  of  steelheads  is  always  larger  in  pound  nets  than  in  other  appliances. 

The  quantity  of  salmon  taken  with  seines  is  less  than  with  any  other  important 
form  of  apparatus.  The  number  of  seines  used  is  relatively  small,  and  the  invest- 
ment in  this  kind  of  fishing  apparatus  is  insignificant  compared  with  that  in  gill  nets, 
pound  nets,  or  wheels.  In  ordinary  seasons  more  chinooks  than  any  other  species  are 
caught  in  seines,  although  in  seasons  when  there  is  a  particularly  heavy  run  of  blue- 
backs  in  the  river,  as,  for  instance,  in  1892,  the  catch  of  bluebacks  is  largest.  The 
number  of  seines  used  on  the  Columbia  is  usually  about  forty,  most  of  which  are 
operated  in  the  lower  river  near  its  mouth. 

The  following  figures  represent  the  results  of  a  seine  fishery  in  the  lowerColum- 
bia  in  1892,  1893,  and  1894,  the  record  for  the  last  year  being  incomplete.  In  the 
first  year  the  fisliing  season  was  from  April  20  to  August  11.  In  1893  seining  opera- 
tions did  not  begin  till  June  30.  The  figures  are  given  to  show  the  variations  in  the 
catch  of  difterent  species  from  month  to  month  and  the  relative  quantities  of  each 
taken  by  this  means.  The  catch  of  this  seine  is  larger  than  the  average  for  the  river, 
being  124,353  pounds  in  1892  and  60,673  pounds  in  1893. 

Statement  of  the  daily  oatck  of  chinookf  iieelhead,  and  blueback  salmon  in  a  seine  fished  at  Brownsporl 
Sands,  opposite  Pillar  Hock,  Columbia  River;  in  1892,  1893,  and  1894  {to  June  1). 


Date. 


April  20. 
22. 
25. 
26. 
27. 
28. 
29. 
30. 


Total. 


May 


3. 
i. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
18. 
19. 
20. 
21. 
23. 
24. 
25. 
27. 
28. 


Total. 


Juue     7. 

9. 

10. 

11. 


1892. 


Chinooks 


Blue- 
backs 


Steel- 
heads 


(pounds). '  (pounds).  :  (i>ouuds). 


1893. 


Chinooks 


Blue- 
backs 


(pounds).  ,  (Pounds) 


Steel- 
heads 
(pounds). 


1894. 


Chinooks 
(pounds). 


Blue- 
backs 
(pounds). 


501 
452 
407 
340 


600  I 
285 
211  ,, 
104 


670 
312 

788 


279 
2U0 
394 


3,470 


2,073 


319 
894 

1,097 
791 

1.035 


629 
1,144 
1,734 
1.413 

958 
1.197 


373  . 
071  , 
535  I. 
115  ,. 
1.064  . 


537 
1.052 
1,929 
1,704 
1. 327 
2,711 


623 

244 

492 

278 

378 

218 

461 

506 

1,138 

597 

3(»5 

47 

730 

38 

789 

116 

2**7 


•»•> 


16.  ,'{54 


14.234 


155 
123 


120 
67 


.-I. 


278 


187 


Steel- 
heads 
(pounds) . 


248 


96 


47 
295 


78 
129 
165 
209 
137 


121  I 
480  ! 
616 
544  I 
516 


327 
196 
398 
411 


912 

1,052 

752 

270 


lUO 
109 


94 


299 


94 


3, 238 


5,553 


160 

473 

1,010 

473 


36 

30 

62 

113 


64 
54 
62 


49 

if 


66 


96 
96 


8 
16 


27 


44 


71 
15 


17 
118 


35 


543 
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Statement  of  the  daily  catch  of  chinook,  Bteelheadj  and  blueback  salmon  in  a  aeine,  etc. — Continued. 


Dato. 


I 


I  Jiinu  13. 
14. 
15. 
17. 
18. 
20. 
21. 
23. 
24. 
25. 
2H. 
29. 
30. 


Total. 


July 


1. 

2. 

3. 

4. 

5. 

C. 

7. 

8. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Total. 
Aug. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 


1892. 


1893. 


1894. 


Chinooks 


Blue- 


Steel- 


Chinooks 


Total 

Grand  total. 


628 
563 
604 
912 

2.  324 
699 

1.096 
657 

1,033 


37 
138 


10,  867 


458  ! 
799  I 


1,565 
464 
376 
280 
224 


76 


574 

465 

728 

1,504 


863  |. 
3,680  '. 

1,905  '. 
1,586 
1,077    . 


1,706 


487 
2.369 
7,410 


31,a'{8 


3,777 
3,948 
2,6:^5 
2,570 
2,194 


1,952 


1.325 
610 


19,011 


81. 540 


81 
lUO 
129 
166 
342 
610 
365 
452 
722 


32 
72 


3,  312 


41 
41 


80 
67 


229 


19,848 


58 

35 

63 

126 

332 

77 

314 

266 

255 

84 

42 

85 


1,917 


234 
250 


302 
208 
225 
287 
173 


165 


253 
199 
211 
773 


212 
1,294 
1,278 

932 
1,213 

496 


1,367 


587 

587 

2.212 


13,458 


742 
1,542 
1,389 

767 
1,437 


1,129 


239 
345 


7,590 


22,965 


298 
3()2 


600 


279 


503 
605 
752 
318 
389 
486 
628 
1,092 
850 
725 
669 
436 


Blue- 

backH 

(pounds). 


685 
787 
801 
850 
9U5 
1,376 


4,168 
3,744 
2,007 
1, 292 
2,169 
1,208 


1,858 


29,542 


2,258 

2,920 

881 

844 

364 


1,421 
3,058 
1,618 
1,680 
1,699« 


16, 743 


46,885 


Chinooks 


Steel - 

heads       /„«„„j„v 
(pounds),    (poinds). 


193 
102 


175 
220 


385 


395 


203  ! 


152 


94 

83 
93 
37 
27 

103 
64 

118 
50 
96 
43 


3 
5 

14 


35 


119 


184 
299 
421 
503 
6J3 
224 
146 
645 
521 
526 
570 
442 


402 
303 
374 
311 
538 
414 


1,057 
593 
931 
480 
374 
212 


1,321 


269 
220 

71 
106 

38 


223 
261 
165 
248 
389 


601 


11.761 


209 
366 
155 
315 
13 


40 

304 

600 

699 

1, 235 


Blue-  Steel- 

backs  beads 

(pounds),  i  (pounds). 


'  •\ 


*  1,990 


1,706 


3.936 


16,092 


3,516 


5,740 


609 


*  The  quantities  shown  in  this  column  for  August  represent  small  chinook  salmon,  mostly  under  4  pounds  in  Treighty 
and  are  not  included  in  the  grand  total. 

The  following  table,  relating  to  the  year  1893,  and  applying  to  that  part  of  the 
Columbia  River  adjacent  to  Astoria,  shows  by  months  the  number  of  different  kinds 
of  salmon  taken  by  certain  gill  nets,  pound  nets,  and  seines,  respectively,  the  entire 
catch  of  which  was  landed  at  a  cannery,  from  the  books  of  which  the  figures  were 
drawn.  The  fish  here  shown  are  the  same  as  those  whose  average  weights  are 
recorded  in  another  place  in  this  report. 


NOTES   ON   THE   FI8HEBIES   OF   THE    PACIFIC   COAST. 


253 


Table  showing  the  monthly  catch  of  chinookj  blueback,  and  ateelhead  salmon  in  a  certain  number  of  gill  neti, 

pound  netSf  and  seines  employed  at  the  mouth  of  the  Columbia  Biver  in  1893. 


Months. 


Gill  neU. 
(April  17  to  August  10.) 


Num- 
ber 


Number  of  fish  taken. 


Pound  nets. 
(April  17  to  August  10.) 


Num- 
ber 


Number  of  fish  taken. 


of  nets' r'Vj--,,!,.     Blue-      Steel-     rr^^oi     of  nets  L,., ^^  \    Blue- 

nH«l.   ;Chinooks.    i,__i.__    .,.„      Total.      „^   ,      Chinooks. .  ,    ^.  ^ 


April  . . 
i  May... 
i  June... 

July... 

August 


ToUl 


115 
160 
165 
168 
135 


backs,    heads 


used. 


backs. 


6,409 
23,468 
22.008 
15. 917 
12,892 

80,694 


2 
16 
91 

3 


18 

6.429 

17 

2:),  501 

511 

22,610 

847 

16, 767 

647 

13,539 

40 
75 
75 
75 
75 


416 
1,793 
3.350 
6,550 
3,109 


208 
1,792 
5,466 
1,801 


Steel- 
heads. 


59 

207 

4,137 

10,  031 

2,305 


Total. 


683 

3,792 

12,953 

18,  382 

5,414 


112       2,040     82,846 


15,218  I     9,167     16,739  I  41,224 


Months. 


April... 
May... 
June  ... 
July.... 
August 


Seines. 
(June  20  to  August  10.) 


Num- 
ber of 
seines 
used. 


Number  of  fish  taken. 


Total  number  of  fish  taken. 


Chinooks. 


Blue- 
^backs. 


Steel- 
heads. 


ToUl. 


3 
5 
5 


158 
5.889 
2,872 


229 
413 


426 

5,827 
1,555 


813 

12,129 

4,427 


Chinooks. 


6,825 
25.261 
25,516 
28,356 
18, 873 


Total 


8,919 


642 


7.808  I    17,369 


104, 831 


Blue- 
backs. 


210 
1,808 
5,786 
2,217 


10, 021 


Steel- 
heads. 


77 

224 

5,074 

16,705 

4,507 


Total. 


7,112 
27,293 
36, 376 
47, 278 
23,380 


26,587   141,439 


Detailed  statistics  for  salmon  wheels. — Through  the  courtesy  of  Mr.  Frank  JI.  War- 
ren and  Dr.  John  Williamson,  of  Portland,  Oreg.,  the  following  detailed  data  are 
presented,  showing,  for  a  period  of  years,  the  daily  catch  of  salmon  by  certain 
wheels  operated  at  the  Cascades  of  the  Columbia,  which  is  tbe  lowermost  part  of  the 
river  where  the  use  of  wheels  is  possible.  The  number  now  operated  there  annually 
is  about  35,  and  al)out  23  more  are  employed  in  the  upper  river  at  The  Dalles  and 
Celilo. 

The  following  figures,  which  have  been  drawn  from  the  records  of  Mr.  Warren, 
the  owner  of  the  wheels,  show,  for  a  series  of  eleven  years,  terminating  in  1894,  the 
daily  catch  of  each  kind  of  salmon  in  one  wheel  fi.shed  on  the  Oregon  side  of  the  river 
and  one  on  the  Washington  shore.  The  catch  of  the  wheels  in  question  was  selected 
for  detailed  presentation  because  they  w^ere  operated  continuously  during  each  season 
and  the  yield  represents  the  productive  capacity  of  that  part  of  the  river  for  wheel 
fishing.  Theuncertain  ties  attending  the  prosecution  of  this  fishery ;  the  influence  of  the 
volume  of  water  on  the  catch;  and  the  daily,  monthly,  and  annual  fluctuations  in  the 
abundance  of  the  difterent  salmon  are  well  exhibited  in  the  tables.  The  data  are  also 
valuable  for  the  comparisons  that  may  be  made.  Separate  figures  are  given  for  the 
salmon  weighing  20  pounds  or  more  and  those  weighing  less  than  20  pounds. 

The  aggregate  catch  of  the  two  wheels  in  questicm  during  the  years  1883  to  1894, 
inclusive,  was  804,093  marketable  salmon,  as  shown  in  the  following  summary.  Of 
these,  163,520  were  chinooks,  589,183  were  bluebacks,  and  51,984  were  steelheads.  The 
latter  have  only  recently  come  into  use,  and  the  catch  is  not  reported  prior  to  1887. 
The  largest  number  offish,  namely,  134,144,  was  taken  in  1880;  the  smallest  number, 
1,677,  in  1894,  while  in  1889,  owing  to  the  low  state  of  the  water,  the  wheels  could  not 
be  used.  The  catch  of  chinooks  was  larger  in  1884  than  in  any  other  year;  it  will  be 
recalled  that  the  acme  of  the  canning  industry  on  the  river  was  then  attained.  The 
blueback  yield  was  largest  in  1880.     The  biennial  character  of  the  run  of  this  fish,  of 
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wbicb  mention  is  elsewhere  made,  is  well  illastrated  by  these  figures.  On  comparing- 
1884, 1886,  1888, 1890,  and  1892  with  1883, 1885,  1887,  1891,  and  1893,  it  appears  the 
catch  during  the  former  series  was  341,253  fish,  and  during  the  latter  246,881  fish. 

Summary  of  ike  yearly  catch  of  talmon  in  tiro  wheeh  located,  reapectirely,  on  the  Oregon  and  JTaehinfftan^ 

fiidcn  of  the  Columbia  Hirer,  at  the  Cancades. 


Tears. 


ChinookH.    Blaebacks.  St«elbead«.'     Total. 


1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1800. 
1801. 
1892. 
189-}. 
1894. 


ToUl 


.Vtttw^r. 
20.908 

yumber. 
75, 121 
83,219 
59.208 
120.503 
80,166 
40,978 

Xumber. 

Xumber. 
96.029 

27,902  1 

111,121 

12.049 

71.257 

13,  Ml 

134. 144 

21.984 
11.996 

! 

5,356 
6  105 

107,506 
59,079 

23.161 

4.080 

12,572 

14,670 

554 

74.419 
10, 448 
22,134 
21. 9.i» 
1.049 

8,094 

1,557 

14. 074 

16,724 

74 

105.674 

16.094 

48,780 

53.332 

1,677 

163,526 

589,183 

51.984 

804,693 

*  Not  utilized  prior  to  1887.    The  fish  caught  were  giveo  away. 

The  following  tables  illustrate  the  monthly  variations  in  the  abundance  of  chi- 
nooks  and  bluebacks  during  each  of  the  years  mentioned.  The  largest  catch  of  both 
fish  is  obtained  in  June;  in  April  and  August  the  yield  is  insignificant. 

Statement  of  the^  number  of  chinook  salmon  taken  monthly  in  two  wheeh  located^  respectively,  on  the  Oregon 
and  Washington  sides  of  the  Columbia  River,  at  the  Cascades,  from  1883  to  1894,  inclusive. 


Yeani. 


1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


Total 


April. 


12 


8 
34 


54 


May. 


5,057 
3,787 
3,123 
410 
3.228 
2,666 


13,331 

1.072 

281 

1.487 

520 


June. 


7.393 
15,  393 

7,102 
11.427 

7,395 

G,  593 


8.979 
2,878 
7,908 
8,710 


34,902 


83. 778 


July 


August.  ;    Total. 


8,458 
8,722 
1,824 
1,804 
11,271 
2,  725 


851 

139 

4,359 

3,912 


44.065 


90 


24 
553 


20,908 
27,902 
12,049 
13,641 
21.984 
11,996 


23, 161 

4.089 

12,  572 

14,670 

554 


667   163, 526 


Statement  of  the  number  of  blueback  salmon  taken  monthly  in  two  wheels  located,  respectively,  on  the  Oregon^ 
and  Washington  sides  of  the  Columbia  River,  at  the  Cascades,  from  1883  to  1894,  inclusive. 


Years. 


1888. 
1884. 
1885. 
1880. 
1887. 
1888. 
1889. 
1800. 
1891. 
1892. 
1803. 
1804. 


Total 


April. 


187 


88 


12 

10 


297 


May. 


5,108 
4,350 
6,296 
2,161 
5,28:) 
4,281 


12, 176 
1,922 
6.203 
1,783 
1,0:J9 


49.  002 


June. 


59,621 
65,  392 
42,  717 
111.400 
38,544 
31,014 


54,  670 

7.583 

11,334 

12.  515 


July,     j  August. 


10, 302 
13, 477 
11,195 

6, 942 
36, 33£ 

5,496 


7,485 

943 

4,591 

7,544 


6 

84 


434.  790  t     104,  404 


UO 


Total. 


75, 121 
83,219 
59,  208 
120,  503 
80,166 
40,978 


74, 419 
10,448 
22,134 
21,938 
1,040 


589, 183 


The  maximum  height  of  water  shown  in  the  tables  was  30  feet  8  inches  in  1894. 
Shortly  after  that  point  was  reached  the  wheels  were  washed  away,  and  the  water 


..«^.^ 


NOTES   ON   THE    FISHERIES   OF   THE   PACIFIC   COAST. 


255 


continued  to  rise  till  June  8,  >yhen  it  attained  a  height  of  41  feet  9  inches.  The  lowest 
water  record  was  10  feet  6  inches  at  the  beginning  of  the  season  of  1893.  Very  few 
fish  comparatively  are  taken  when  the  water  is  under  15  feet  high.  The  poorest 
season,  when  the  fishing  was  not  suspended  on  account  of  too  low  water  or  too  high 
water  (as  in  1889  and  1894),  was  in  1891.  In  that  year  the  maximum  height  of  water 
was  only  19  feet  5  inches,  and  only  during  the  first  ten  days  in  June  was  the  water  over 
19  feet.  In  1884,  the  best  year  for  these  wheels,  the  water  was  over  20  feet  during  the 
entire  time  from  May  20  to  July  8.  In  1886,  when  the  most  bluebacks  were  taken,  the 
water  was  20  feet  or  over  from  May  27  to  June  30. 

The  following  tables  give,  in  detail,  the  daily  catch  of  the  wheels  referred  to : 

Statement  of  the  daily  catch  of  salmon  in  two  wheels  locatedj  respectively,  on  the  Oregon  and  Washingtof^ 
sides  of  the  Columbia  River  at  the  Cascades^  with  a  record  of  the  height  of  water  above  low-water  mark. 


Date. 


Juuo 


Height 
o7 


Oregon. 


Small 


wAt«r        •  •"-"         Large 
waior.    chinooks.  chlnooks. 


1883. 
May  14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 
26 
28 
29 
3U 
31 

Total  . 


Ft. 
19 
?0 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
21 
21 
22 


m. 
0 
i 

3 
6 
8 

10 
9 
7 
6 
0 
7 

10 
3 

10 

10 
2 


1 
2 
4 
5 
6 

I 

8 
9 
U 
12 
13 
14 
18 
19 
20 
21 
22 
Zi 
*J."> 
26 
27 
2^ 
2<) 

:;o 


Ti.tal 
Julv 


22 

22 
22 
22 
22 
22 

22 
23 
23 
24 
24 
23 
23 
23 
24 
24 
24 
24 
23 
23 
23 
23 
23 


3 
3 
4 
2 

I 

1 

1 

2 

2 

9 

4 

7 

9 

8 

11 

1 

2 

3 

0 

11 

10 

10 

10 

9 


2.3 
2.3 
2:< 
23 


1 

22 

9 

21     1 

10 

21 

11 

21 

12 

20 

13 

20 

14 

•.'0 

16 

19 

9 
9 
6 
3 
11 
6 
1 

6 
1 
9 
5 


Xutnber. 
45 


28 

11 

20 

52 

62 

230 

259 

252 

190 

176 

176 

232 

250 

237 

256 


2,  482 


229 

136 

52 

09 

50 

96 

88 

109 

81 

62 

112 

145 

131 

78 

146 

122 

167 

176 

50 

121 

64 

55 

73 

113 


2,541 


172 
162 
2><5 
325 
35;< 
360 
113 
225 
256 
257 
220 
212 
105 


y umber. 
6 
9 


o 


o 


1,941 


14 
78 
167 
208 
214 
130 
115 
244 
245 
273 
231 


244 

208 

104 

01 

102 

144 

118 

186 

85 

81 

140 

101 

131 

205 

210 

202 

212 

143 

159 

116 

55 

82 

82 

77 


Blue 
bac'k.H. 


Steol. 
beads. 


TotHl. 


Washington. 


I     Small 
ehniooks. 


Large 
chinuoks. 


99 
i:t3 
279 
.384 
3;{7 
Xib 
210 
292 
2(M 
177 
166 
188 

61 


Xumbfr. 
85 

yumber. 

58 

2» 

32 

45 

94 

224 

860 

330 

253 

368 

310 

238 

474 

392 

576 

3,868 

, 

664 

756 

820 

1,760 

1.680 

2,  196 

2. 480 

2.464 

yumber.    yumber.  :  yumber.    Xumler.    Number,    yumber 


Bine, 
backs. 


St«el- 
heads. 


Total. 


1.237 
2,790 
4,288 
4.116 
2. 206 
4. 036 
4.166 
3,816 
2,264 
1,896 
1,264 
3,216  ; 

840 
1,024 
984* 
924 


3.  208         50,  983 


784 
7.Vi 

k:{2 

8Ji0 
903 
832 
368 
560 
504 
368 
424 
404 
264 


136 

95 

36 

55 

99 

170 

538 

786 

790 

657 

674 

007 

714 

969 

902 

1,063 


8.291 


1,137 
1, 100 

976 
1.920 
1,8:52 
2,436 
2,686 
2,759 
1,403 
2. 939 
4.540 
4, 362 
2,55H 
4,319 
4, 522 
3,140 
2. 643 
2,215 
1,479 
3,453 

959 
1.161 
l.y.iQ 
1.114 


56,  792 

1.055 

1,047 

1.396 

1 .  58(» 

1.5U3 

1 ,  533 

6U1 

1.077 

904 

802 

810 

864 

4'Mi 


4 

9 
22 
38 
53 
48 
38 
72 
71 
53  ; 
56  I 
52  I 


516 

43 
40 
23 
45 
46 
51 
44 
48 
44 
59 


56 
76 


24 
68 
06 
90 
67 
80 
72 
79 


1,178. 


72 

100 

88 
55 
32 
16 

28 
30 


L'8 
44 

■JO 
3J 


4 

4 
12 
13 

5 
13 
26 
19 
14 

8 


16 

36 

62 

81 

104 

77 

37 

174 

192 

155 

144 

168 


118 


1,240 


16 
4 

22 
11 
11 
24 
24 
32 
36 
13 
30 


184 
224 
500 
288 
608 
536 
527 
696 
264 
296 
616 


24 
30 


503 
64b 


6 
16 
12 
26 

17 
18 
13 
21 


296 
368 
408 
336 
328 
384 
272 
296 


406 

8 
19 
18 
14 
5 
9 
19 
20 


8,638 

168 

160 

208 

136 

104 

80 

64 

56 


18 
35 

51 


40 
40 
10 
16 


20 

89 

88 

123 

169 

138 

80 

259 

289 

227 

214 

228 


1,8: 


257 
271 
022 
322 
664 
600 
602 
772 
348 
353 
705 


58:< 
754 


86 

119 

05 

99 


326 
442 
480 
452 
412 
482 
357 
390 


10, 222 

248 
285 
314 
205 
141 
105 
111 
106 
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Statement  of  the  daily  catch  of  salmon  in  two  wheels^  etc, — Continued. 


Dat«. 


1883. 
July  17 
18 
19 
20 
21 

Total . 

(irand 
total. 


Height 

of 
water. 


(>n*gou. 


Washiiigtou. 


1884 
May 


Ft. 

18 
18 
18 
17 
17 


12 
13 
14 
15 
16 
17 
19 
20 
21 
22 
23 
24 
26 
27 
28 
29 
30 
31 


Total. 

June    2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

16 

17 

18 

19 

20 

21 

23 

24 

25 

26 

27 

28 

30 

Total . 

Jtilv     1 

2 

3 

4 

5 

7 

8 

9 

10 

11 

12 

14 

15 

Total . 

Grand 
total. 


xn. 
11 
6 
0 
5 
0 


Small 
chinook8. 


Xumber, 
159 
155 
179 

85 
31 


16 
17 
18 
18 
18 
19 
20 
21 
21 
22 
22 
22 
23 
23 
24 


26 
26 
26 
26 
27 
27 


26 
26 
25 
25 
25 
25 
25 
25 
25 


18 
18 
17 
17 


9 
8 
1 
3 
6 
5 
1 
0 
9 
3 
5 
9 
2 
9 
5 


24    10 
24      9 


24  0 

24  2 

24  8 

25  4 

25  10 

26  3 


8 
7 
7 
9 
3 
2 


26    11 
26      0 


6 
2 
9 
8 
6 
6 
4 
4 
3 


24    11 
24      2 


23  10 

23  6 

23  I 

2*2  7 

22  1 

20  11 

20  4 

19  10 

19  2 


9 
4 
4 

0 


Larg*« 
chiuooks. 


Number. 

116 

184 

175 

53 

8 


3,660 


8.683 


3,401 


8,610 


65 
123 

40 
161 
179 
237 
248 
124 
122 

96 
247 
241 
154 
186 

96 

72 
100 


2,491 


221 
423 
468 
180 
173 
202 
276 
284 
324 
356 
232 
163 
210 
343 
466 
475 
359 
305 
319 
511 
318 
2S8 
284 
382 
261 


7.883 


315 
254 
474 
417 
514 
459 
484 
330 
307 
261 
126 
32 
8 


3 

5 

2 

7 

10 

20 

19 

14 

9 

10 

17 

40 

25 

34 

15 

9 
o 


BllH*- 

backn. 

Steel- 
heads. 

Xumber. 
254 

Number. 

488 
307 

146 

102 

•  --- 

9, 232 


64,083 


241 


23 

77 

86 

70 

66 

95 

76 

84 

126 

109 

68 

42 

52 

122 

231 

266 

232 

192 

128 

219 

126 

116 

138 

208 

182 


3.134 


266 

294 

3Jl 

^04 

280 

225 

169 

130 

109 

103 

49 

15 

2 


160 
216 

88 
312 
388 
264 
160 

80 
152 
120 
232 
264 
136 
216 
138 
160 
280 


3,366 


344 

744 

904 

432 

704 

752 

1,184 

1,640 

2,708 

1,776 

2,096 

1,788 

2,592 

3,344 

3.994 

3,680 

2,752 

3,440 

2,984 

3. 632 

2,  0:^0 

1,560 

1,992 

2, 916 

1.488 


51. 006 


1,266 
736 
984 

U248 
960 

1,003 
882 
580 
361 
485 
245 
99 
46 


3.  981  2, 277  9.  095  : . 


Total. 


Number. 
529 

827 
661 
284 
141 


Small         Large 
chiuook^.'ohinookB. 


14,  355  5, 652  |      64, 067 


16,293 


81, 376 


228 
344 
130 
480 
577 
521 
427 
218 
283 
226 
496 
545 
315 
436 
249 
241 
382 


Number. 

Numbei-. 

77 

76 

66 

89 

60 

69 

46 

53 

6,098 


588 
1,244 
1.458 
682 
943 
1,049 
1,636 
2,008 
3, 218 
2,241 
2.396 
1,993 
2,864 
3,809 
4,691 
4,421 
3, 343 
4.027 
3,431 
4,  362 
2,  524 
1,934 
2,414 
3,526 
J,  931 


62,623 


1.847 

1.284 

1.789 

1,969 

1,754 

1,687 

1,535 

1,040 

977 

849 

420 

146 

56 


22 


822 


2,516 


52 
91 
32 


24 

32 

76 

72 

41 

32 

52 

104 

136 

124 

36 

24 

28 

28 


984 


138 

220 

124 

78 

48 

56 

100 

136 

120 

156 

84 

4 

80 

52 

232 

296 

248 

142 

136 

196 

72 

152 

104 

164 

240 


3.378 


168 

266 

228 

240 

228 

134 

92 

64 

52 

90 

92 

126 

124 


15,353  I        1,904 


84,074  :        6,266 


43 


Blue- 
backH. 


Number. 

16 

16 

24 

8 

8 


Steel- 
heads. 


Number. 


575 


1,160  ! 


1.099         11,038 


2 
8 
2 


2 
2 
4 

2 
3 
1 
1 

11 

17 

8 

4 

2 


71 


22 
32 
28 
21 
9 
11 
21 
42 
37 
70 
25 


20 
25 
63 
161 
60 
64 
38 
67 
4 
47 
18 
36 
77 


48 
56 
16 


560 


1,629 


32 
24 
88 
80 
72 
72 
64 
108 
88 
68 
40 
16 
48 
64 


984 


136 
256 
216 
232 
264 
136 
200 
228 
496 
624 
400 
48 
440 
320 
712 

1.408 

1.238 
576 
656 

1.016 
416 

l,o20 
592 
960 
896 


4,382 


998 

13, 786 

62 

544 

59 

656 

62 

672 

35 

768 

37 

736 

70 

238 

61 

200 

30 

160 

25 

112 

17 

64 

20 

88 

32 

48 

50 

96 

Total. 


Nutnber. 
169 
171 
153 
107 
73 


19, 152 


2,557 


14.6S3 


102 

155 

50 


58 

58 

168 

154 

116 

105 

117 

223 

241 

200 

80 

42 

76 

94 


2,039 


296 

608 

368 

331 

321 

203 

323 

400 

653 

850 

509 

52 

540 

397 

1.007 

1.865 

1.546 

782 

830 

1,279 

492 

1.619 

714 

1,160 

1,213 


18, 162 


774 
981 
962 
1.043 
1,001 
442 
353 
254 
189 
171 
200 
206 
270 


6,840 


27,047 


NOTES   ON    THE    FISHERIES   OF    THE    PACIFIC    COAST. 
Slnteumt  of  tlie  rf«ifj/  co(e*  <•/  »alnon  in  two  irhrtlt,  rle. — Coiitiiiiii'rI. 


Sale. 

:r 

0«K.«. 

^«bi-,«««.. 

Sii.>ll 

ch^3. 

a.  1  lii'si:  i  Tou.. 

sau.11 

I'liiuooks 

ffls. 

SSi. 

Total. 

"'"Mi 

so 

2! 

IS 
H 
27 

30 
Tot.l . 

June    1 

3 

Sfi 

TntBl- 
J,.ly    1 

8 

Tol«l. 
Grand 
(OMI. 

18M. 

""  1: 

20 
27 

Ft.     iH- 

18      S 
17    11 

12 
70 

JTumtac 

W 
314 

Su«,b.r. 

•Ma 

I4« 

108 

4Ki 
S02 

fl8 
38 

40 
24 

38 
K 

U 

— 2-W4 

.VHW.ft.r. 

.Viinii.r. 

SO 

lie 

08 

2«a 

S2 

24 

Kumbtr. 

2fvai»r. 
1(» 

89 
74 

ISO 
183 

204 
S40 

m 

J 

i 

"TSTT 

— fJ- 

192 

8,111 

18    e 

i ! 

12 

1 

1 

m 

120 

32 
10 

4.M4 

23 
30 

40 

1 

4B 
77 

I3S 
135 

i 

—  M4S- 

120 

w« 

IIS 
4IKI 

sso 

712 

I.IW 

1.50» 
•30 
302 

i,m 

2.'m3 
2:233 

''of 

1,118 
28.223 

B3 

383 
490 

'734 
'888 

iluea 

2,087 
3,2U(I 

li 

ISTO 

88 

30 
48 

80 
88 

12 

H4 

50 
S2 

78 

88 

20 

40 
22 

29 
92 
433 

3,  OSS 

32 
4tt 

OS 

23 

« 

28 

44 

m 

248 
232 
252 
280 

424 

l,2M 
1,344 

1.02) 

m 

B28 

—  MM 

2ftt 
3M 

S23 

MS 
W3 

MS 

— M77B8- 

l.OBI 

18      2 

32 
bi 

4S 
75 

444" 

!,8W 

■ass 

1.008 

41 

OJI 

(1U8 
SOB 

asa 

43« 

392 

208 

""     4688" 

039 

9U4 

304 
48)1 

217 
— B,S1S-| 

l«l 
3M4 

788 

314 

— e.-««7 

7.806 

39,201 

»,OOT_ 

2S.aB7 

n    0 
le    fl 

- 

OS 

32 

• 

81 

8 
0 

3 

107 
183 

328 

'.'.'.'.'.'.'.'.'.'. 

188 

3Sil 
327 

40 

g 

.  1 

« 

m 

24 

1.007 

23. 
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Statemait  of  lAc  dai/tf  calch  of  milium  in  (rcn  wkreli,  efc.^r:odtiiiued. 


OfBgon. 

AV..yi„i™- 

Itale. 

wiitar. 
R.  in. 

M      3 

1  i 

20  B 
28      D 

21  9 

2tl      1) 
ZiJ     e 

2U       2 

SmKll 
cbinoukt 

,!! 

ISI 

■WO 

IIB 
IW 

US 

210 
212 
200 

HO 

»42 

1 

en 

72 
63 

119 
BS 

200 

U4 

B2 
1» 

£e; 

bead*! 

TqUU. 

A'umbr. 

S«3 

1,040 
1, 1«B 

1,705 
3.S3S 

IS 

8,BB2 

oiias 

S,400 

IS 

S,MO 
2;»»4 
2;  078 

Sd..ll 
i^hlnookB 

M 

3 

BO 

48 

138 

S2 

lis 

Nmnber. 

M 

38 
22 
25 
IB 

Bltir 

IwukB. 

,^"si-.  i  — .  1 

7 

1= 

450 

IQB 
B9S 
071 
1.437 

s:2gl 

HS 

8,414 

W! 

B!4aT 

i 

1.2S7 
1.802 

A'umtef. 

1 

Nu^. 

78 

i 

3*8 

lar 

us 

MS 

280 
480 

81 

138 

Bt 
S2 

33 

M 

ee 

3ft 

i'i 

'888 
1,«3 

1.008 

ei2 

!;| 

U 

i 

31) 

July    1 
G 

S 

» 

Total. 

Rrand 
total. 

0.138 

2.47* 

B3,2»l 

100.848 

1.BB7 

018 

1II,1B« 

ii.oei| 

18     2 

233 

HI 

i 

IK 
13 

M 

J 

827 

213 

171 
12S 

1 

78 

SS 
29 

1 

612 

fl27 

1 

810 

MT 

B3 

BB« 
iSB 

218 

40 

RBB 

302 
1.W0 

3,268 
9e,SB3 

4.458 
100.011 

2. 690 

IBS 

A,«74 

4.388 

23,iS0 

fi.an 

6  E 

7  D 

9      8 

1      0 
B    10 

1      » 

1    11 

17B 

178 



I 
84 

17B 
200 

112 

88 
4S 

S 

i 

M 

2SR 
ISS 

3M 
418 
720 
2J7 

i 
1 

122 

M 
20 

BO 
90 

1! 
it 

ID 

2(1 
11 

378 

208 

1 

H 

IS 

11 
23 
W 
Zl 

IT 
Tol.l 

S 

« 

is 

2 

2 

12 
20 

707 

nod 

370 
2>0 
2M 

222 

2n 

23a 

1 

• 

» 

«Xi 

ra 

z.m\ 

3,B82 

:.m 

31 

i,81S 

t.83t 
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Statement  of  the  daily  catch  of  salmon  in  ttco  icheelSy  etc. — Continued. 


May 


Date. 


1887. 

Jane    I 

6 

7 

8 

9 

10 

11 

13 

14 

15 

16 

17 

18 

20 

21 

22 

23 

24 

25 

27 

28 

29 

30 

Total. 

July     1 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

18 

19 

20 

J^  ' 
22  > 

2:1 

25' 

26  I 

27 

28  ' 

29 

30 


Total 

Aug.    1 

Grand 
total 

1888. 

Apr.  26 

27 

28 

30 

Total 


Height 

of 
water. 


Oregon. 


Ft. 
28 
3U 
30 
29 
29 
28 
28 
28 
29 
29 
29 
30 
31 
32 
•  32 
32 
:  32 
1  32 
I  32 
32 
32 
31 
30 


27 
26 
26 
25 
25 


Small 
chinooks. 


in.  : 
10 

7  ' 

2 

7 

2 

9 

6 

9  I 

1 

4 

8 

2 
11 
10 

4 

2 

1 

1 

5 

6 

0 

7 
10 


Number. 


30  2 

29  6 

29  0 

28  10 

28  8 

28  5 

28  2 

28  1 

27  10  1 

27  8 


4 
9 
3 
9 
1 


23  10 

23  2 

22  8 

21  11 

21  6 

21  1 

20  3 

19  11 

19  6 

19  2 

18  11 


18 

8 

18 

0 

12 
13 
13 
12 

1 
1 

2 
10 

6 

24 

72 

100 

223 

412 

470 

224 

440 

296 

348 

84 


20 
48 
104 
192 
208 
191 
175 
300 
460 


4,397 


464 
428 
312 
332 
314 
MS 
264 
228 


208 
164 

60 
152 
116 

80 
108 

72 
272 
344 
516 
380 
276 
212 
144 
220 
212 
204 


Large 
chinooks. 


Number. 
1 


Blue- 
backs. 


Steel- 
heads. 


6,430 


4 

7 

26 

32 

65 

113 

62 

87 

86 

129 

34 

4 

4 

40 

74 

116 

164 

94 

79 

190 

274 


1,685 


196 
186 

98 
119 
100 
110 
108 

83 


Number. 

56 

42 

119 

303 

536 

768 

999 

829 

696 

1,436 

1,456 

1,948 

600 

56 

1,472 

2,536 

2,022 

2,069 

2,114 

2.484 

8,384 

3,216 

3,743 


Number. 


Total. 


Number. 

57 

48 

147 

382 

662 

1,023 

1,476 

1,412 

982 

1,963 

1,838 

2,425 

718 

60 

1,496 

2.624 

2,200 

2,377 

2,486 

2,769 

3,038 

3,706 

4,477 


4,215 
4,272 
3,196 
3,628 
2,640 
2,177 
1,498 
1,028 


36 
80 
20 
26 
16 
12 
54 
30 
65 
76 
98 
136 
52 
26 
30 
44 
54 
36 


632 
577 
224 
640 
568 
480 
784 
2&4 
224 
216 
496 
536 
384 
320 
352 
4&4 
480 
480 


1.841         30.775 


Waahington. 


Small     I    Large         Blue- 
chiuookfl.,  chinooks.     backs. 


Steel- 
heads. 


32,884    38,966 


4.875 
4,886 
3,606 
4.079 
3,054 
2,635 
1,870 
1,339 


876 
771 
304 
818 
700 
572 
946 
366 
561 
636 
1,110 
1.  052 
712 
558 
526 
728 
740 
720 


39.046 


Number.    Number.    Number.  .  Number. 


2 
10 
20 
48 
43 
172 
88 


64 

42 

64 

2 


84 
36 
80 
12 
36 
80 
70 


953 


143 

120 

76 

136 

110 

112 

96 

126 

64 

98 

72 

56 

56 

72 

60 

100 

28 

18 

32 

8 

48 

78 

37 

36 

38 

28 

38 


1,886 


02 


12 


12 


1 
2 
3 
4 
5 
7 
8 
9  i 


12  7 

12  6 

12  9 

13  6 

13  11 

14  4 

14  9 

15  0 


17 
28 
44 
54 
20 
80 
60 
20 


1 
4 
7 

12 
36 
26 


11 

30 

34 

3 


16 

32  ! 

64 
1.52 
112 
224 
136 


280 

408 

408 

24 

58 


32 
23 
37 
10 
4 
35 
55 


360 


109 
76 
74 

100 
84 
67 
81 
83 
22 
25 
10 
34 
17 
14 
8 
41 
11 
20 
28 
12 
30 
72 
20 
16 
28 
21 
11 


1.114 


28 


1 
4 


672 
448 
920 
256 
280 
632 
528 


5,660- 


648 
584 
408 
312 
240 
344 
496 
328 
264 
296 
224 
176 
112 
296 
256 
296 
72 
64 
108 
16 
24 


13,  a36 


44 

as 

56 
19 


187 


24 
56 
80 
1.32 
40 
64 
2 
32 


76 
84 
132 
108 
128 
144 
168 
2U0 
424 
76 
132 
484 
128 
360 
944 
400 
346 
272 
264 
252 


Total. 


Number. 


18 
43 
88 
207 
167 
432 
250 


355 

480 

506 

29 

58 


788 
507 
1,037 
278 
820 
747 
653 


900 
780 
558 
548 
434 
523 
673 
613 
434 
551 
414 
304 
329 
550 
524 
861 
187 
234 
652 
164 
462 
1,094 
457 
398 
338 
313 
301 


6,973  l 


5,  .'>64  i    5, 122  1   13.  686 
I     234      324 


5,356    25.812 


44 

68 
56 
31 


199 


41 

8.'> 
124 
186 

60 
145 

66 

52 
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Statement  of  the  daily  catch  of  salmon  in  two  wheeUj  etc. — Continued. 


Total 


June    1 

2 

4 

5 

6 

7 

8 

9 

11 

12 

13 

14 

15 

16 

18 

19 

20 

21 

22 

23 

25 

26 

27 

28 

29 

30 

Total 


July 


2 
3 

4 
5 
6 

7 


10 

11 ' 

12  1 

n  I 

14  I 

16 
17 
18 
10 
20 
21 


Height 

of 
water. 


in. 
3 
9 
2 
2 

10 
0 
5 
1 
9 
6 
4 
1 
0 
8 
5 
3 
4 
9 
3 


Oregon. 


17 
18 
19 
20 
20 
21 
21 
22 
22 
22 


23 
23 
23 
23 
23 


18 
18 

18 


9  I     17 


17 
16 
16 


14 
14 
14 


9 
5 
7 
3 
9 
4 
9 
1 
7 
9 


22  10 

22  11 

23  10 
23  3 


6 
7 
6 
4 

1 


22  11 

22  1 

21  7 

21  3 

20  10 

20  7 

20  4 


19      7 
19      3 

18     10 


7 
5 
1 
5 
1 
7 
3 


15  10 

15  6 

14  10 

14  6 


4 
4 

1 


13     10 


Small 
chinooks. 


Large 
chiuooks. 


Number. 
16 
26 
68 
84 
28 
44 
96 
36 
64 
64 
48 
80 
100 
64 
16 
28 
34 
40 
32 


968 


48 

76 

56 

36 

60 

36 

28 

24 

36 

172 

108 

136 

28 

24 

64 

96 

224 

308 

238 

320 

164 

240 

280 

228 

384 

384 


3,798 


Number. 
2 


2 
2 
4 

4 
12 
4 
8 
6 
4 
4 


2 

2 

18 

6 


84 


Blue- 
backs. 


Number. 

72 
104 
440 
112 
144 

96 
180 

32 
216 
184 
168 
168 
112 
104 

48 

64 
176 
152 
248  I 


304 
348 
316 
272 
288 
152 
304 
164 
4 
104 


8 

14 

12 

8 

10 

6 

4 

2 


6 


2,820 


20 

272 

32 

440 

34 

284 

20 

216 

30 

304 

18 

176 

24 

168 

12 

360 

70 

360. 

120 

552 

70 

328 

70 

752 

28 

120 

4 

264 

52 

868 

112 

672 

174 

632 

210 

992 

117 

1,562 

100 

1,574  ' 

34 

1,336  , 

26 

2,360  1 

38 

2,368 

26 

1,600 

24 

1,472  ! 

20 

968  1 

1,485    20.500- 


432 
536 
704 
512 
410 
308 
344 
232 
48 
192 


Steel- 
heads. 


Number. 


Total . 

2.256 

70 

3.724 

Grand 
total 

7,022 

1,639 

27,044 

Washington. 


744 
898 
1,032 
792 
714 
466 
652 
398 
52 
3U2 


20 

53 

61) 

44 

48 

40 

12 

10 

18 

6 

8 

4 

4 

4 

8 

1 


G.  ().')0 


330 


35, 705 


2.803 


Total. 

Small 
chiuooks. 

Large 
chiuooks. 

Blue- 
backs. 

Steel- 
heads. 

Total. 

Number. 
90 

Number. 
48 
36 
32 
53 
62 
73 
84 
72 
80 
64 
76 
44 
165 
96 
64 
64 
51 
28 
17 

Number. 
1 
2 

Number. 
56 
40 
48 
96 
24 
24 
68 
88 
120 
16 
64 
24 
90 
64 
48 
84 
48 
16 
13 

Number. 

Number. 

105  : 

130 

.......... 

78 

512 

80 

196 
174 

2 



151 

86 

100 

160 

169 

210 

94 

144 

68 

267 

165 

112 

149 

101 

47 

30 

142 

3 
8 
9 
10 
14 
4 

280 

72 

292 

252 

224 

254 

216 

12 
5 

.......... 

172 

64 



94 

1 
2 
3 

212 

210 

286 

3,872 

1,632 

82 

1,461 

3.075 

340 

28 
38 

9 

6 
11 

6 
15 
14 
10 
17 
65 
13 
11 

2 

15 
20 
62 
56 
48 
55 
52 
90 
88 
86 
64 
108 

6 
5 

48 
96 
64 
104 
216 
308 
216 
216 
144 
172 
608 
384 
368 
192 
176 
224 
304 
496 
702 
1.144 
592 
856 
992 
704 
556 
632 



82 

139 

73 

110 

229 

316 

240 

232 

154 

196 

700 

401 

384 

195 

205 

265 

386 

591 

806 

1.280 

713 

1,096 

1,391 

1,219 

1,156 

1.446 

548 

374 

272 

394 

2 
2 
9 
2 

230 

220 

396 

466 

844 

7 

29 

4 

5 

1 
3 
10 
20 
23 
26 
28 
21 
26 
19 
25 
24 
26 

506 

958 

176 

292 

•** 

484 

880 

1,030 

11 
11 

1,510 
1,917 
1,994 
1,534 
2.626 
2,686 
1.854 
1,880 
1,372 

16 

30 

63 

48 

124 

292 

404 

512 

680 

25, 783 

989 

321 

10.514 

2,181 

14,005 

2 

10 

15 

9 

14 

11 

3 

1 

1 

1 

1 


1 


130 

280 

344 

368 

240 

176 

56 

32 

48 

24 

16 

16 

8 

8 

8 

6 


6 


392 

550 

616  ' 

059 

488  , 

897 

392 

813 

344   I 

646 

296 

523 

196 

267 

184 

227 

2:j6 

303 

220 

251 

250 

275 

112 

132 

56 

69 

52 

64 

24 

40 

14 

21 

28 

28 

24 

30 

69 


1.772 


3,924 


472  ,   13,934 


6.095 


6. 105    23.  374 


NOTES   ON    THE    FISHERIES    OF   THE    PACIFIC    COAST. 

Stalemeni  of  the  daily  calch  of  salmon  in  tico  irheeli,  tie. — ContiDiieil. 


I    SniaJI         Large 


ins 

—     254" 

0       5 

33 

M 
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BULLETIN   OF    THE    UNITED    STATES    FISH   COMMISSION. 


Statement  of  the  daily  catch  of  salmon  in  two  wheels^  etc, — Continued. 


I  Height 
Date.  of 


wat«r. 


1891. 


Ore;;oii. 


Small    I    Large 
chinooks.  chinooks. 


Ft.  in.    Number.  \  Number: 
14      5 
14      3 
14      0 

13    10 


18  7 

19  0 


Total. 


June  1 

19 

4 

2 

19 

5 

3 

19 

5 

4 

19 

4 

5 

19 

4 

6 

19 

4 

8 

19 

5 

9 

19 

4 

10 

19 

2 

11 

19 

0 

12 

18 

7 

13 

18 

6 

15 

18 

0 

16 

18 

1 

17 

18 

5 

18 

18 

4 

19 

18 

1 

20 

18 

1 

22 

18 

5 

23 

18 

7 

24 

18 

7 

25 

,  18 

4 

20 

18 

5 

27 

18 

2 

29 

17 

8 

30 

17 

5 

Total  . 

July  1 

T7" 

0 

2 

16 

8 

3 

16 

4 

4 

16 

0 

C 

15 

6 

7 

15 

5 

8 

15 

1 

9 

14 

11 

10 

14 

9 

11 

14 

8 

13 

14 

8 

14 

14 

6 

15 

14 

4 

16 

14 

3 

17 

13 

10 

18 

13 

5 

20 

13 

0 

21 

12 

10 

22 

12 

7 

23 

12 

6 

24 

12 

4 

25 

12 

5 

27 

12 

4 

Total . 

Grand 
total. 


24 
20 


352 


876 


48 


1,276 


Blue- 
backs. 


Number. 


17 
24 


114 


10 


655 


163 
128 


1,167 


14 

125 

17 

116 

26 

188 

21 

216 

38 

276 

29 

248 

20 

74 

24 

144 

20 

178 

16 

160 

10 

140 

32 

108 

24 

176 

17 

152 

32 

131 

22 

164 

12 

1     120 

12 

'     115 

6 

145 

34 

128 

19 

104 

14 

206 

25 

1     232 

38 

264 

3 

1     137 

6 

176 

4,  283 


317 


5.767 


Steel- 
beads. 


Number. 


32 


189 


Total. 


Nuvfiber. 


204 


1,640 


161 
172 
249 
291 
377 
324 
125 
210 
235 
218 
188 
256 
260 
203 
209 
218 
146 
148 
175 
192 
156 
258 
305 
360 
188 
216 


5,840 


407 


7.887 


Washington. 


Small    I    Large    !     Blue- 
obinooks.  chinooks.     backs. 


Number. 


beads. 


970 


1.553 


Number. 


73 


102 


495 


605 


Number. 
3 

Number. 

5 

6 

12 

8 
18 
16 

i 

1 

40 

39 

32 
32 

1 

76 

79 
104 
120 
48 
32 
85 

1 
2 

3' 

755 

9 

3.300 


Number. 


1,135 


4.681 


1.368 


1,370 


1 

09 

1 

238 

2 

224 

2 

272 

2 

200 

88 

142 

lao 



5 

130 

3 

00 

2 

145 

6 

230 

6 

175 

5 

213 

8 

244 

9 

212 

3 

192 

8 

183 

6 

136 

12 

148 

184 

14 

190 

22 

311 

38 

389 

36 

181 

33 

232 

224 

4.995 

34 

193 

40 

150 

45 

179 

mm 
t  1 

166 

67 

79 

176 

206 

157 

178 

68 

85 

53 

72 

65 

89 

27 

84 

44 

54 

87 

95 

80 

96 

20 

27 

50 

63 

11 

15 

13 

19 

4 

7 

8 

12 

4 

6 

5 

5 

3 

1.842 


8.207 
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Statement  of  the  daUy  catch  of  salmon  in  two  wheeUy  etc. — Continned. 


Total 

Aug.   1 
o 

3 

Total. 

Grand 
Total.. 


13 

2 

12 

5 

12 

4 

1. 

G62 

8 
4 
6 

— 

18 

5. 

994 

3,  316 


11.533 


0,559 


27.  402 


; 

—  • 

5  . 

11 
7.515 

16 

1,185 

10.601 

2,077 

21,378 
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BULLETIN   OF   THE    UNITED   STATES   FISH    COMMISSION. 


Statement  of  the  daily  catch  of  salmon  in  two  wheels,  etc. — Continued. 


Height 

of 
water. 

Oregou. 

^VashingtoD. 

D«te. 

Small 
chiuooks. 

Larj;e 
chiuooks. 

1 

Blue- 
bucks. 

Steel- 
heads. 

Total. 

Small 
cbinooks. 

Large 
chinooks. 

Bliie- 
baeks. 

Steel- 

heads. 

1 

Total. 

1893. 

Ft.  in. 

Xumb&r. 

Xumber. 

Nu  inter. 

!  Xumber. 

Xumber. 

Xumber. 

X'umber. 

Xumber. 

1 

;  Xumber. 

1  ■  - 

,   Xumber.' 

Apr.  27 

10      6 
12      6 

1 

8 

12 

\       1 

1               21 

,    i 

1               ^-^  . 

May     1 
•I 

1 

14 

15 

2 

10 

1       1 

18 

12  8 

13  1 
13      4 

13  8 

14  1 
14      5 

14  9 

15  4 

16  4 

17  5 

18  4 

19  7 

20  6 

21  7 

22  7 

24  0 

25  8 
20      2 
20      0 
25      8 
25      3 
25      0 

2 
3 

1 
2 
2 
2 

a 

10 
4 
2 
3 
9 
19 
12 
5 
3 

15 
16 
24 
28 
36 
35 

li 

31 

18 

46 

36 

39 

40 

3 

7 
o 

11 

24 
21 
56 
40 

17 

20 

25 

20' 

3*< 

38 

35 

29 

40 

?1 
55 

49 

69 

70 

17 

10 

5 

14 

27 

24 

(U 

70 

19 
6 

1              10 
3 

1               3 
28 

* 



36 

3 

1 

, 

37 

4 

5 

1 

•         «•.•••• 

1 

6 

•••••««••• 

; 

8 

1 
1 
6 
5 
1 
6 
4 
11 
17 
9 

4 

9 
21 

2 
2 
3 

25 
52 
16 

7 
11 
10 
13 
35 

3 

1 
3 

33 
39 
76 
17 

8 
13 
13 
22 
47 

9 

9 

10 



11 

1 

12 

i 

1 
1 
8 
11 
2 

18 

1 
2 
1 

1 

15 

1 

10 

17 

1 

18 



10 

20 

1 

mi 


;;; '            \            : \ 

22 

3 
3 
2 
6 
17 

5 

16 

21 

23 

24 

1 
2 

10 

58 

5 

m 
1 

8 

35 
46 
86 

1 

1 

45 

81 

153 

25 

26 

3 

27 

24      9 
24      0 
24      0 
23    11 

52 
144 
110 
•140 

33 
50 
52 
31 

80 

112 

73 

88 

155 
306 
235 
263 

149 
74 

113 
60 

32 

6 

15 

12 

112 

160 

50 

116 

101 

4 
3 
6 

345 
133 
250 
173 

29 

30 

31 

4 

Totul . 

500 

333 

937 

10 

1 

1.740 

582 

846 

29 

1,569 

24      6 

'24      7 

Juno    1 

102 
100 

28 
40 

120 
90 

316  ' 
309 

76 
136 

16 

141 
246 

6 
3 

239 
419 

a 

1 

3 

24    10 

240 

95 

08 

4 

405 

90 

32 

308 

*> 

432 

5 

24    10 

322 

72 

59 

9 

402 

71 

14 

52 

6 

143 

e 

24      6 
24     U 

204 
184 

75 
02 

80 
368i 

419 
020 

124 
114 

40 

38 

168 
127 

4 

332 
283 

7 

0 

M 

25      I 

124 

50 

144 

1 

335 

97 

49 

126 

6 

278 

9 

25    10 

90 

20 

144 

4 

270 

88 

37 

94 

6 

225 

10 

20      7 

72 

14 

2«l 

4 

3M 

101 

48 

279 

9 

437 

12 

27     a 

32 

12 

138 

7 

189  1 

17 

4 

52 

5 

78 

13 

27      8 

20 

5 

90 

0 

127 

33 

13 

106 

1 

153 

14 

28      1 

10 

4 

90 

4 

120 

35 

6 

99 

21 

142 

15 

28      2 

8 

0 

80 

3 

90 

10 

1 

39 

1 

51 

le 

27     10 

8 

3 

79 

*i 

95  ' 

8 

1 

36 

3 

48 

17 

27      8 

28 

0 

100 

ol 

300 

49 

19 

129 

5 

202 

19 

20      5 

104 

52 

80 

2 

238 

108 

57 

88 

3 

256 

20 

20      3 

120 

72 

05] 

3  , 

200  , 

IM 

125 

173 

13 

445 

21 

20      5 

148 

92 

130  ' 

7 ; 

383 

195 

180 

498 

12 

885 

22 

20      0 

no 

52 

90 

J^i 

272 

84 

133 

439 

16 

662 

23 

25      0 

80 

45, 

80  t 

8  ' 

213 

48 

54 

309 

18 

429 

24 

24     U  , 

00 

34 

170 

12 

282 

48 

40 

369 

19 

482 

2t) 

24      1 

224 

108 

2tU 

2J  1 

019 

149 

94 

319 

16 

578 

27 

23     10 

272 

172 

400  , 

28  1 

872 

S^ 

230 

1.038 

49 

1,657 

2S 

23      0 

103 

90 

333  ! 

34 

028 

153 

102 

1.116 

49 

1,420 

29 

23      5  1 

too 

88 

322  ; 

44 

014 

102 

90 

1.070 

48 

1,316 

30 

23      7 

132 

00 

3«>4 

88 

590 

92 

47 

832 

57 

1.028 

Ti»t*»l , 

:K327 
120 

1.381 

~     ~  88" 

4,250 
288 

320 
lU 

9.2^!^ 

2.490 
~"     150 

1.500 

8.259 
1.086 

359 

12,620 

23      5 

July     I 

007 

59 

140 

1.435 

3 

22      9 

84 

42 

130 

132 

3iM 

49 

23 

233 

65 

369 

4 

22      4 

72 

32 

208  : 

132 

444 

U3 

53 

571 

89 

826 

5 

22      2 

00 

4* 

210 

100 

48.^ 

108 

52 

8t^ 

98 

1.142 

« 

22      3 

08 

U 

lv»8 

U^0 

440 

78 

57 

049 

118 

9lip 

7 

22      0 

08 

10 

2l»2 

r>v> 

400 

140 

M) 

399 

328 

89^ 

8 

21     U 

50  , 

17 

IS4 

2^^ 

401 

203 

70 

445 

490 

1.  217 

10 

2»      2 

>4 

18 

L\2 

348 

572 

4> 

15 

75 

329 

4t>4 

U 

)H>    \{ 

;i-4 

24 

84 

3iM 

493 

50 

3;< 

122 

022 

8:{3 

12 

20     10 

40 

20 

92 

2lH   , 

400 

50 

la 

9i» 

499 

G64 

13 

21       I 

v\a 

•^ 

U^ 

'Mk^i  , 

vH8 

3;i 

7 

72 

538 

6.>0 

14 

21      0 

70 

40 

103  1 

iOO 

M\t 

:i9 

w 

iM» 

050 

795 

15 

21      7 

80 

4V> 

7'J 

4W 

Oi>l 

31 

2.f 

«U 

961 

1.069 

17 

21       I 

28 

l<< 

42 

l*» 

■>7  7 

W* 

\ti 

iTS 

440 

IH 

21      0 

28 

18 

.■»a 

2.»J 

i4»4 

U 

IS 

Mi 

48'J 

553 

19 

2\>     U 

:i2 

U 

.Hi 

2-41 

^< 

Ui 

u 

■» 

SiH) 

413 

20 

20     lU 

2-4 

^ 

:u 

W 

<[\ 

r» 

.» 

','9 

357 

406 

21 

20     U> 

30 

hJ 

;{» 

MO 

:i2.- 

-M 

1 ' 

•,'.J 

4, '8 

461 

22 

20      S 

W 

i\* 

iO 

'^48 

i-.ri 

Ji» 

8 

:.*0 

rtl-' 

671 

24 

20      4 

27 

10 

.11 

l'i,^ 

202 

\\i 

u 

1^ 

252 

300 
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Statement  of  the  daily  catch  of  salmon  in  two  wheelSy   etc. — Continued. 


Date. 


Height 

of 
water. 


Orogon . 


1893. 

Ft. 

in. 

July  25 

20 

2 

26 

20 

1 

27 

19 

9 

28 

19 

6 

29 

19 

1 

31 

18 

6 

Small 

Large 

chinooks 

chinooks. 

Number. 

Number. 

28 

15 

38 

18  . 

36 

18 

44 

21 

36 

9 

28 

2 

Blue- 
backs. 


Steel- 
heads. 


Total 


18d4. 
ApriI12 
13 
14 
17 
18 
20 
21 
23 
24 
25 
26 
27 
28 

Total. 


14 
16 
16 
16 
15 
14 
14 


5 
0 
4 
3 
6 
6 
5 


14    10 
16      0 


17 

4 

19 

3 

21 

4 

21 

0 

May     2 
3 

4 
5 

7  I 

8  ' 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 
26 

Total 


Grand 
total. 


21  10 

21  10 

20  5 

20  0 

19  4 

19  10 


20 
20 
20 
20 
20 


5 
6 
8 
8 
6 


20    11 


21 
22 
23 
23 


7 
6 
1 
4 


24  0 

25  9 


26 
28 
29 
30 


9 
0 
3 

8 


1,285 


ing.    1 

18 

0 

40 

2 

17 

8 

40 

3 

17 

3 

36 

4 

17 

0 

44 

5 

16 

8 

31 

7 

16 

1 

24 

8 

15 

9 

28 

9 

15 

5 

36 

10 

15 

4 

L7 

11 

15 

0 

4 

Total. 

310 

Grand 

totAl. 

5,482 

2  !. 


4  I 


1 


5 

13 

12 

4 

4 

8 

12 

16 


7 
1 
3 


O     ' 


91 


98 


Number,  i  Number. 
23  I  112 

26  172 


33 

29 
15 

8 


Total. 


140 

US 

96 

134 


Number. 
178 
254 
227 
232 
156 
172 


Washington. 


Small 
chinooks. 


627  I        2,461 


5.493 


9,866 


8 
26 
9 
12 
6 
5 
5 
2 
2 


9 
3 

10 

10 

8 


75 


2,316 


41 


7,695 


63 
78 
44 
25 
100 
16 
6 

4 

o 


338 


6,161 


120 

147 

99 

91 

146 

45 

39 

42 

32 

4 


764 


21,654 


2 


12 


8 


2 

7 

6 

15 

18 

8 

10 

12 

4 

4 

1 

3 

1 

2 

1 


Large 
chinooks. 


Bhic- 
backs. 


Steel- 
heads. 


36 
22 
12 
35 
32 
13 


1,399 


7 
12 
10 
13 
21 
11 


1 
N\imber. 

Number. 

17 

290 

29 

305 

29 

315 

27 

221 

26 

b35 

3 

108 

Total. 


Number. 
350 
368 
366 
296 
414 
135 


GOl 


15 

28 

13 

16 

21 

7 

3 

6 

4 

1 


114 


4,599 


1 
2 


6 

18 

8 

5 

13 


1 
1 
2 


5.083 

•li  oO\§ 

7 

170 

11 

167 

7 

171 

5 

90  ' 

8 

121 

1 

20 

10 

19 

34 

4 

4 

54 


43 


815 


2, 273         14,  243 


1 
3 
4 


4 
25 
24 
30 
32 
56 
90 
106 

5 
20 

8 
10 
13 
27  I 


21 


8 


2 
1 
2 
1 
1 
3 


10 


11 
53 
42 
40 
54 
74 
113 
136 
10 
32 
13 
16 
15 
29 
7 


3 

10 


100 


470 


23 


9 
11 


2 


13 


19 

18 

13 

14 

15 

9 

13 

39 

16 

27 

15 

7 

3 

7 

6 

5 

4 

5 

4 

4 


684 


108 


474 


25 


705 


247 


1 
1 
1 
1 


2 
2 
1 


6 


6 


1 
4 

8 
17 
2 
6 
7 
5 
5 
3 
3 
1 


4 
4 
1 
1 
5 
3 


82 


15 
29 
12 
21 
20 
11 
29 
68 
32 
48 
48 
23 
32 
37 
39 
22 
16 
12 
10 
38 


4 
3 
2 
2 
3 
5 
4 
3 
4 


32 


1 
5 


2 
1 
1 
I 
1 


569 


17  I 


260 


88 


575 


49 


16, 442 


198 

224 

199 

116 

163 

28 

23 

26 

40 

9 


1,026 


10,563  ,      31,678 


6 
3 
4 
2 
3 
6 
5 
5 
10 
6 
4 


57 


8 


36 
56 
27 
43 
52 
22 
50 
115 
54 
81 
67 
33 
36 
45 
49 
31 
21 
18 
25 
46  ' 


915 


972 


On  the  salmon  industry  in  1876. — In  the  year  1876  Mr.  M.  J.  Kinney,  now  the  most 
extensive  salmon-packer  at  Astoria,  began  the  canning  of  salmon  at  that  place.  There 
were  then  only  about  400  gill-net  boats  on  the  river,  traps  and  wheels  were  not  employed^ 
and  only  chinook  salmon  were  utilized  for  canning.  The  giltnets  were  then  smaller  than 
those  now  used,  being  only  300  fathoms  long  and  40  meshes  deep.    The  season  of  187G- 
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was  similar  to  1894  in  that  there  was  a  very  heav^y  fresbet,  which  for  a  tirae  imperiled 
the  fishery.  Tlic  run  was  enormous.  AVith  the  gear  now  employed  and  the  factories 
Bowoperated  Mr.  Kinney  estimates  that  theoutput  of  the  Columbia  River  in  1876  would 
have  been  1,500,000  cases  ;  there  were  enough  fish  in  the  river  to  pack  that  quantity. 

The  pack,  as  elsewhere  given,  amounted  to  450,000  cases  of  chinooks,  equivalent  to 
over  1,200,000  fish,  aljxrger  pack  and  catch  than  had  been  made  in  any  i^revious  year, 
while  in  only  nine  of  the  subsequent  eighteen  years  were  the  canning  operations  more 
extensive  and  in  only  eight  were  more  chinooks  packed,  notwithstanding  the  advent 
of  pound  nets  and  wheels  and  the  increase  of  50  to  75  per  cent  in  the  number  of  gill 
nets  employed.  The  boats  fishing  regularly  for  Mr.  Kinney  took  an  average  of  4,300 
Chinook  salmon  each  during  the  season.  One  boat  landed  9,194  fish  at  the  cannery, 
the  catch  being  apportioned  as  follows  among  the  different  months;  April,  1,020; 
May,  1,651 ;  June,  2,031;  July,  3,564;  August,  328. 

The  daily  catch  of  the  foregoing  boat  and  of  ten  other  boats  fishing  for  Mr.  Kinney 
is  shown  in  the  following  table.  These  boats,  while  representing  more  than  the  aver- 
age production  for  the  low^er  river,  are  not  selected  for  this  reason,  but  because  of  the 
fact  that  their  operations  covered  the  greater  part,  if  not  all,  of  the  fishing  season. 
The  aggregate  catch  of  these  eleven  boats  was  55,832  chinook  salmon.  A  similar 
average  catch  at  the  present  time  would  mean  an  annual  pack  of  over  2,000,000  cases 
of  Chinook  salmon.  These  figures  are  interesting  as  showing  the  daily  fluctuations  in 
the  abundance  of  fish  as  well  as  affording  a  basis  for  comparison  with  other  years. 

Table  shoiiing  the  daily  catch  of  chinook  salmon  hy  eleven  gill-net  Jishei'men  landing  fish  at  the  cannery  of 

Mr,  M,  J.Kinney,  at  Astoria,  Oreg.,%n  1876. 


Date. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

1 
No.  7.  1 

No.  8. 

No.  9. 

No.  10. 

'No.  11. 

Total. 

Apr.  15-26 

27 

"1,000 

1 

!     i          j 

1  000 

15      9 

' 

24 

28 

29 

20 

20 
25 

t 

40 



1 

25 

30 

1 

. 

1 

Total 

\fav  1 

I 

1      • 

1 

1,020 

• 

60      9 

1   __  ! 

1.089 

1 

31 

82 

' 

30 
55 
61 
53 
21 
16 

42' 

51 

60 
23 

38 

21 

13 
13 

20 

184 

"     •> 

28 
42 
30 
30 
25 

si' 

45 
52 



29 

28 
47 

56 

71 

44' 

13 
22 

18  '    38 
32  i 

17 
26 
34 
30 
26 

24 
18 
48 
29 
40 

222 

;{ 

4 

61 

55 

336. 
212 

5 

0 

7 

59 

"  ioo 

36 

""  iio 

75  i    46 

•. i    53 

45     60 

19     68 
41  ,    95 
51     26 

[ «' 

54 
56 

54 

39 

.;- 

42 
24 

57 
93  ' 
65 
57 

.58' 

64 
29 
77 
65 
50 
109 

03 

■"■"ioi' 

25 

48 

61 

25 
58 
27 
67 
15 
48 

50 
92 
47 
49 
73 

58 


51 

37 

427 
320 
156 

8 

9 

10 

11 

50 
31 

62 
34 
52 
67 
31 
47 

584 
^{95 
300 
369 

12 

30 

.^2 
23 

263 

13 

84 

26 

43     51 
18  '    42 
46     27 

389 

14 

132 

15 

135 
94 

51 
2.'». 

65 

43 

66 

25 
63 
34 
71 
42 
64 
59 
34 
34 
t          65 

27 
47 

496 
289 
530 
732 
507 
767 
352 
651 
343 
455 
615 
354 
383 
303 
549 
250 
643 

16 

17 

33 
58 
56 
01 
60 
17 

74 

60 
35 
34 
6  J 
54 

31 

78 
52 
58 

43 
48 
54 
59 
27 

49  .    68 
65  «    60 
24     101 
16     110 

47  

70 



19 
40 

^^ 

<  1 
113 
128 

22 

36 

V2 
45 
31 
50 
41 

8^ 

50 
57 

60" 

61 
64 
40 
36 

18 

19 

127 

20 

•Jl 

146 

22* 

107 
25 

96' 

29 

22 
86 

""'223 

1,631 

10> 
46 
47 

87 

56' 

84 

74 

100 

108 

47 

78 
80 

8.V 

38' 

79 
64 
23 
20 

34 

Z\ 

24 

25 

26 

27 

28 

29 

20 

io 

27 

68 
12 
00 
51 
45 

29 

;<o 

:n 

62 
47 
37 

26     60- 
58      66 

49' 

76 



34 
27 
32 

Total 

1.030 

971 

759   1.350 

1.212 

1.281 

1,311 

903 

1    941 

1 

1,110 

12,  508 

*  No  accurate)  rec»)nl  was  kept   for  th«»  tirst  12  days'  flMhing  of  tluH  fiKlierman.     lit*  inadt^  houh'  v»tv  larjre  lifts 
before  uioMt  of  the  other  tisherineu  I>egan  operations,  ami  hia  oateli  was  eMtiniatetl  by  Mr.  Kiuney  at  the  uiiiuber  shown. 
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TabU  ihoicing  the  daily  caleh  of  chiHook  »ali»OH  bif  einen  gilt-ntl  fitliermfH  landing  Jiih  a 
Mr.  M.  J.  Kinneg,  at  Atloria,  Oitg.,  l»  mil} — (.'nutiiiui'il. 


I  Xo.7.  I  So.  8.      Xb-U. 
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nutrn  of 


Dute. 

Xo.l, 

IB 

Tolal . . 
Aofil 


^""^ 

2,831 
IBS 
171 

J^-. 

IM 
IM 

IM 

{J::::::::: 

3» 

H     K 


J,  NO      e,u27       i,lXI 
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Notes  on  the  weight  of  salmon. — Owing  to  the  practice  of  thecauners  of  buying  the 
salmon  only  by  weight  or  by  number,  as  may  be  determined  on  at  the  beginning  of 
the  season,  it  is  not  always  easy  to  obtain  accurate  figures  showing  the  average 
weights  of  salmon,  except  in  small  quantities  and  for  isolated  dates.  The  following 
tabulations  and  notes  may  therefore  possess  some  elements  of  general  interest  and 
serve  as  a  basis  for  comparisons. 

In  the  case  of  chinook  salmon  it  is  found  that  the  largest  fish  are  taken  in 
greatest  numbers  about  June  10  or  20»of  each  year.  The  fish  running  at  the  beginning 
and  at  the  end  of  the  season  represent  the  minimum  average  sizes,  the  decline  in  weight 
from  the  middle  of  June  being  in  both  directions.  In  1894:  there  was  a  noteworthy 
run  of  very  large  fish  in  the  lower  river  about  the  middle  of  June.  One  salmon 
weighing  74  pounds  was  landed  at  the  cannery  of  J.  O.  Hanthorn  &  Co.,  Astoria, 
which  was  the  largest  seen  in  a  number  of  years;  its  greatest  girth  was  45  inches  and 
its  length'  was  56  inches.  Seven  salmon,  caught  in  gill  nets  and  traps  on  June  20, 
and  weighing* 390- pounds  in  the  aggregate,  were  found  lying  together  at  the  cannery 
of  Mr.  M.  J.  Kinney,  Astoria. 

The  average  weight  of  the  Columbia  River  chinook  salmon  is  usually  given  as  22 
to  25  pounds.  The  detailed  data  obtained  by  the  writer  give  22.76  pounds  as  the 
average  weight  of  104,831  chinook  salmon  caught  in  1893  with  gill  nets,  traps,  and 
seines.  The  weights  vary  considerably  with  the  apparatus  employed  and,  as  previously 
stated,  with  the  season.  Contrary  to  the  usually  accepted  theory,  the  average  weight 
of  the  fish  taken  in  pound  nets  is  but  little  less  than  those  caught  with  gill  nets-; 
during  the  month  of  June  the.  trap-caught  fish  ^re  larger  than  those  obtained  with 
gill  nets,  and  there  are  days  in  every  month  when  the  trap  fisb  will  average  larger 
than  the  others. 

The  following  table  is  a  detailed  i)resentation  of  the  variations  in  the  average 
weights  of  chinook  salmon,  depending  on  the  month  and  apparatus  in  which  caught. 
More  than  100,000  fish  are  involved  in  the  comparison,  a  numberwhich  is  sufficiently^ 
large  to  warrant- generalizations  from  the  figures. 

Statement  showing  hy  months  the  numberf  tceightj  and  average  weight  of  chinook  salmon  taken  with  gill  nets, 
pound  nets,  and  seines  at  the  mouth  of  the  Columbia  River  and  landed  at  a  salmon  cannery  at  Astoria, 
Oreg.,  in  1S9S. 


Mouths. 

Caught  hy  gill 

v^«  ^f       Total 
"""•      (pouudM). 

nets. 

Aver- 
age 
weight. 

April 

May 

June 

July 

August 

6.409        129.052 
2a,  468  ,     528.498 
22,008       530,397 
15.917  1     374,851 
12,892  1     28/;  139 

20.14 
22. 52 
24.10 
23.  58 

21.88 

Caught  hy  pound  nets. 


No.  of 
fish. 


146 
1,793 
3.350 
6,550 
3,109 


Total  ...I  80,694   1,844,937       22.80  i  1.5,218 


Total    '  Aver- 
weight   I     age* 
(pounds),  weight 


7,569 

39, 922 

86, 618 

146,  360 

64,464. 


18.19 
22.26 
25.86 
•22.  35 
20.  73 


344,  933-  j     22.  67 


Caught  hy  Heines. 


Xo.  of 
fish. 


Total 
weight 


Aver- 
age 


(pounds),  weight 


Total. 


iCo.  of 
fish. 


158 
5,889 
2,872 


.3,804  !  24.08 
I  131,953  I  22.41 
,      .59.999  I     20.89 


6,825 
25,  261 
2.5,516 
28,  356 
18,873 


Total 

weight 

(piumds). 

136.621 
568.  420 
620,819 
653.  164 
406, 602 


Aver- 
age 
weight 


20.02 
22.50 
24.33 
2.3.03 
21.54 


8.919',  195,750   21.95  104.831  2.385.626  1  22.76 


Some  daily  comparisons  of  the  weights  of  chinook  salmon  caught  in  gill  nets 
and  pound  nets,  respectiv^ely,  are  presented  in  the  following  statement.  The  figures 
relate  to  about  three  months  of  the  fishing  season  of  1893.  The  fish  shown  were 
landed  at  a  cannery  in  Astoria  between  April  17  and  June  28.  The  smallest  average 
for  gill-net  fish  was  18.41)  pounds,  on  May  0;  the  largest  was  26.15  pounds,  on  June  3. 
The  smallest  average  for  trap  fish  was  15.95  pounds,  on  April  27;  the  largest  was- 
28.0G  pounds,  on  June  10. 
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JStalcment  of  the  daily  average  weights  of  chinook  salmon  taken  in  gill  nets  and  pound  nets  at  the  mouth  of 
the  Columbia  River  and  landed  at  a  cannery  in  Astoria,  Oreg.,  between  April  17  and  June  SS,  1S93. 


Gill  uetH. 


TrajiH. 


Gill  nets. 


Traps. 


Date. 


Ko.  of  ,  Average 
fish.    I  weightH. 


No.  of 
fish. 


Apr. 


May 


17. 
18. 
19. 
20. 
21. 
24. 
25. 
26. 
27. 
28. 
f29. 

1. 

2. 

t3- 
4. 

5. 

6. 

8. 

9. 
10. 
11. 
12. 
13. 
15. 
16. 
17. 
18. 
19. 
20. 
22. 
23. 


316 
585 
244 
67 
122 
409 
657 
610 
401 
335 
650 

278 

452 
442 
420 
353 
737 
391 
791 
410 
435 
302 
014 
428 
950 
863 
910 

1,497 
749 
958 

1.418 


1 


Pounds. 
21.17 
21.00 
20.68 
23.  14 
21.  66 
21.13 
20.54 
20.47 
21.70 
20.78 

21.  12 

*  \21.C0 

*  *}T2.  60 

22.  18 
21.80 
21.40 
21.27 
18.49 
21.54 
23.89 
22.20 
22.  58 
22.  01 
21.  20 
22.88 

21.  75 
23.19 

22.  59 
22.65 
22.85 
24.36 
Zi.  42 


Average 
weights. 

Voundt. 


Date 


No.  of    Average  ,  No.  of    Average 
fish.       weights. !     flnh.    I  weights. 


2 

17.5 

16 

23.14 

5 

20.  00 

46 

19.04 

Mav 


115 
66 

.')7 
82 

118 

51 
118 

88 
116 

62 
127 

43 


18.46 
15.95 
18.00 
18.60 

17.80    I 

17.38 
18.  20 
16.10 
16.  51 
19.68 
18.84 
19.22 


Juiu 


24 1.2.^5 

25 1.090 

26 7K9 

27   ,  858 

29 1  944 

30 '  1,358 

31 738 

1 1.112 

2 1,:<32 

3 2,  0:{0 


86 
30 
91 
169 
69 
78  I 
25 
63 
73 
66 
32 


19.76 
21.60 
19.69 
19.65 
17.92 
20.39 
20.44 
21.13 
21.13 
18.98 
23.85 


5 

0. 

7. 

8. 

9. 
10. 
12. 
13. 
14. 
15. 
16. 
17. 
19. 
2J. 
21. 

ae. 

23. 
24. 
26. 
27. 
28. 


1 


848 
083 
490 

1,075 
895 
932 
583 

1,025 
462 
467 
694 

1,357 
V2 

1.389 
614 
867 
517 
601 
616 
713 
614 


m     I 


Pounds. 
23.  44  I 
25.  .54 

23.  80  ; 

24.  53  I 
24. 16  : 

24.  07  i 

25.  60 
25.  58 
24.  35 
26.15 
25.38 
24.98 
24.20 
24.  21 
24.12 
23.58 
26.08 
24.56 
24.  63 
24.67 
2.3.60 
23.91 
23,  38 
23.18 
22.93 
22.44 
22.01 
21.67 
23.09 
23.19 
23.49 


25 

9 

34 

34 

74 

66 

43 

90 

83 

118 

117 

78 

350 

267 

31 

261 

217 

116 

13 

143 

14 

78 

226 

207 

107 

120 

3 

153 

91 

52 

129 


Total    ,  27,000 


3.349 


Pounds. 
23.  68 

23.  33 
23  90 
25.14 
25.  48 
26.15 
25.41 
26.75 
24.62 
24.08 
26.53 
26.99 
2.3.96 

24.  62 
27.95 
28.66 
23.92 
22.82 
25.46 
22.27 
23.00 
20.51 
23.48 
24.50 
24.65 
24.  94 
21.66 
21.25 
23  72 
24.73 
23.13 


*8.75inch  mesh. 
*  *  9.25-iDch  incsh. 

t  Salmon  taken  in  small-mesheA  nets  (7inch)  had  an  average  weight  of  11.70  pounds. 
1  Salmon  taken  in  small-meshed  nets  (7inch)  bad  an  average  weight  of  13.80  pounds. 

Note. — During  the  week  ending  July  8,  2,488  gill -net  ti.sh  hud  an  average  weight  of  24.59  pounds  and   1,191 
.  pound-net  fish  an  average  weight  of  25.59  pounds. 

Average  figures  similar  to  those  given  for  chinook  sahnon  are  available  for  blue- 
back  salmon.  The  weight  of  this  fish  is  usually  estimated  by  canners  and  fishermen 
at  5  pounds,  which  is  very  close  to  the  actual  figure.  The  following  table,  giving  the 
catch  of  bluebacks  in  the  same  apparatus  and  by  the  same  fishermen  that  took  the 
chinook  salmon  previously  referred  to,  shows  that  the  average  weight  of  9,1)21  blue- 
backs  was  4.96  pounds.  The  largest  fish  were  taken  with  gill  nets,  and  in  May;  the 
smallest  with  seines,  and  in  April. 

Statement  showing  by  monthn  the  unmher,  weight,  and  artrage  weight  of  blueback  salmon  taken  with  gill  nets, 
pound  netSj  and  seines,  at  the  month  of  the  Columbia   River  and  landed  at  a  salmon  cannery  at  Astoria, 
Oreg.,  in  1S9.1. 


Months. 


April.. 
May... 
June  . . . 
July ... 
August 


Oauglit  by  gill  nets.  Caught  by  pound  nets. 


Total 


No.  of  •   1  4 

flsh,        ^«'«'-'* 


Aver- 
age 
(poiiudt*).!  weight. 


2 
16 
91  : 

3 


10 

91 

452 

15 


5.  00 
.'>.  GO 
4.97 
5.00 


Total 


Aver- 
age 
(ponnd.s).  weight. 


No.  of  ._!  X 


208 
1.7U2 
5,  Am 
1.801 


535 
10.301 
20,  :W5 

H.  179 


2.57 
5.  HO 
4.83 
4.  r>4 


Caught  by  .>«eine.H. 


V       f       Total       Aver- 

iSO.  OI     I  •      1   * 

.J  ,       !    weight        ag»» 
(pouud«).  weight. 


Total. 


Total 

weight 

(pounds). 


No.  of  •    I  A 

tish         ^^'^''^ 


Aver-  I 
age    I 
weight. 


229 
413 


1.102 
2.  o:{9 


4. 
4. 


81 
94 


210 
1,808 
5.  786 
2.  217 


545 

2.60 

10.  482 

5.80 

27.  939 

4.83 

10.  233 

4.62 

Total 


112 


568 


5.07       9.167         45,490         4.9<» 


642 


3.141 


4.89       9,921 


49.  199 


4.96 
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The  only  other  member  of  the  salmon  family  that  is  a  regular  factor  in  the  salmon 
industry  of  the  lower  Columbia  is  the  steelhead.  Ten  pounds  is  usually  assigned  as 
the  average  weiglit  of  the  fish.  From  the  following  table,  showing  the  weights  in 
similar  form  to  that  exhibited  for  the  chinook  and  the  blueback,  it  appears  that  26,587 
steelheads  taken  in  1893  had  an  average  weight  of  10.33  pounds.  The  fish  are  largest 
in  August  and  smallest  in  April,  while  those  taken  in  gill  nets  are  heavier  than  those 
obtained  in  pound  nets  or  seines,  the  seine  fish  being  lightest. 

Statement  showing  by  months  the  nnmhery  weight,  and  average  weight  of  steelhead  salmon  taken  with  gill  nets, 
pound  nets,  and  seines^  at  the  mouth  of  the  Columbia  Hivei',  and  landed  at  a  salmon  cannery  at  Astoria^ 
Oreg.f  in  1893. 


Months. 

(.'aught  by  gill 

nets. 

Caught  by  pound  nets. 

Caught  by  seines. 

Total. 

No.  of 

fish. 

Total 

weight 

(pounds). 

Aver- 
age 
weight. 

No.  of 
fish. 

59 

207 

4.137 

10, 031 

2,305 

Total 

weight 

(pounds). 

Aver- 
age 
weight. 

No.  of 
fish. 

Total 

weight 

(pounds). 

Aver- 
age 
weight. 

No.  of 
fish. 

Totol 

weight 

(pounds). 

Aver- 
age 
weight. 

April 

May 

June 

July 

18 

ifi7  1      a  2ft 

569 

2,097 

42, 9U7 

101,858 

23, 105 

9.64 
10. 13 

77 

T.afl 

9.56 
10.15 
10.30 
10.29 
10.53 

17               17«  :     in.  M.«i 

224  1        5  27a 

511 
847 
647 

5, 049         9. 88 

11,5!>4       13.69 

8.735       13.50 

10.37 
10.  15 
10.02 

426 

5. 827 
1,555 

4,294 
58,486 
15,609 

10.08 
10.04 

5,074 
16, 705 

52.250 

171.038 

August 

Totol . . 

10.04 
10.04 

4,507  1      47,449 

2, 040         25, 721 

12.61 

16, 739 

170, 536 

10.19 

7,808 

78,  389 

26, 587 

274, 646 

10.33 

Destruction  of  salmon  in  the  headwaters, — By  some  reputable  persons  considerable 
stress  is  laid  on  the  injurious  influence  on  the  abundjince  of  chinook  salmon  in  the 
Columbia  Eiver  of  the  destruction  of  fish  in  the  headwaters.  Mr.  W.  H.  Barker,  of  the 
firm  of  George  &  Barker,  of  Astoria ;  Mr.  J.  O.  Han  thorn,  of  the  firm  of  J.  O.  Hanthorn 
&  Co.,  of  Astoria,  and  other  canners,  as  well  as  regular  fishermen  and  sportsmen, 
attribute  the  present  relative  scarcity  partly  to  the  sacrifice  in  the  upper  waters,  by 
white  men  and  Indians,  of  large  quantities  of  salmon  that  have  run  the  gauntlet  of 
the  lower  river  and  deserve  protection  when  they  have  reached  their  spawning- 
grounds.  The  fish  are  taken  with  great  facility  in  the  shallow  streams  constituting' 
spawning-beds,  and  the  quantities  killed  some  seasons  are  said  to  have  been  enor- 
mous. The  fish  taken  in  such  situations  are  hardly  fit  for  food,  being  '*  logy,"  diseased^ 
and  emaciated.  At  times  they  have  been  used  on  the  land  by  wagon  loads.  The 
improvident  red  man  often  cuts  out  the  eggs  and  dries  them,  discarding  all  the 
remainder  of  the  fish. 

Mr.  Barker  has  observed  obstructions  placed  across  narrow  streams  up  which 
fish  were  running  in  September,  October,  and  November,  and  has  known  many  hun- 
dreds of  pounds  of  ripe  fish  to  be  shipped  from  a  single  point  in  Idaho  to  places  in 
Iowa,  Missouri,  and  other  States. 

Mr.  Hanthorn  has  known  good  spawning-grounds  to  be  destroyed  by  irrigation 
dit(;hes,  the  buikling  of  which  has  so  reduced  the  supply  of  water  in  the  streams  that 
the  salmon  have  ceased  to  resort  to  them.  The  irrigation  work  is  also  said  to 
keep  otherwise  clear  streams  muddy  or  *M'oily,"  and  thus  impair  their  usefulness  as 
spawning  beds. 

According  to  the  statements  of  reliable  peo[»le(m  the  lower  river,  blueback  salmon 
have  had  their  spawning-grounds  restricted  by  the  erection  of  dams  at  the  outlet  of 
certain  lakes  in  the  headwaters  of  the  Columbia.  Favorite  breeding-grounds  for  the 
small  species  are  now  utilized  for  irrigation  purposes,  and  are  said  to  be  dammed 
against  the  entrance  of  fish. 
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Destruction  of  small  salmon, — The  statement  has  from  time  to  time  been  made  in 
public  print,  and  the  opinion  prevails  among  some  i)er8on8  interested  in  the  fisheries 
of  the  Columbia  Kiver,  that  to  the  destruction  of  young  chinook  salmon  is  to  be 
attributed  at  least  a  part  of  the  decline  which  the  industry  has  undergone.  It  may 
be  said,  however,  that  most  persons  attach  very  little  importance  to  the  taking  of 
small  fish;  and  the  special  committee  of  the  Oregon  legislature  appointed  to  investi- 
gate the  fisheries  of  the  State  seemed  inclined  to  favor  rather  than  oppose  the  capture 
of  the*small  fish  found  in  the  Columbia,  on  the  ground  that  they  were  stunted  fish, 
the  multiplication  of  which  tended  to  impair  the  quality  of  the  race.  The  prevalence 
of  the  opinion  that  all  the  chinook  salmon  constituting  the  runs  up  to  August  1,  or 
even  later,  will. naturally  die  after  the  completion  of  the  spawning  process,  is  sufficient 
to  outweigh  Any  compunctions  that  may  be  entertained  as  to  the  sacrifice  of  small  fish. 

In  proportion  to  the  extent  of  the  fishery,  the  catch  of  chinook  salmon  too  small 
for  canning  is  generally  unimportant.  During  some  seasons  there  is  a  larger  run  of 
small  fish  than  during  others,  and  then  considerable  quantities  may  be  destroyed. 
Mr.  M.  J.  Kinney,  of  Astoria,  is  authority  for  the  statement  that  at  a  seine  fishery 
above  Astoria  a  great  many  small  chinooks  were  sacrificed  in  1893.  Perhaps  a  third 
of  the  catch  of  50,000  pounds  consisted  of  fish  urder  4  or  5  pounds  in  weight.  Some 
werlB  brought  to  Mr.  Kinney,  who  dumped  them  overboard  and  refused  to  take  more, 
as  did  other  canners.  Fish  of  this  size  are  too  small  to  can.  Reference  to  a  table 
(p.  252)  giving  the  daily  catch  of  salmon  at  a  seine  fishery  at  Brownsport  Sands, 
near  Pillar  Rock,  Washington,  shows  that  in  the  month  of  August,  1893, 1,990  pounds 
of  chinook  salmon,  having  an  average  weight  of  only  3i  pounds  each  (some  weighing 
only  IJ  pounds),  were  caught  and  thrown  away  because  there  was  no  sale.  Seines 
nearer  the  mouth  of  the  river  are  reported  not  to  take  a  great  many  small  fish,  and 
pound  nets  in  the  same  situation  are  said  to  catch  very  few  ordinarily,  although  some 
of  these  small  chinooks  are  thus  taken  each  season.  On  June  20,  at  Astoria,  a  few 
were  seen  weighing  only  2  pounds;  these  had  been  obtained  in  pound  nets. 

According  to  the  statements  of  canners,  fishermen,  and  all  other  perscms  con- 
nected with  the  salmon  fishery  who  have  had  opportunity  to  make  observations,  the 
small  chinook  salmon  in  question  are  all  males  which,  though  undeveloped  as  to 
size,  are  sexually  mature.  This  opinion  is  based  on  the  following  facts  and  hypotheses : 
(1)  That  only  fish  capable  of  undergoing  the  reproductive  act  enter  the  river;  (2)  that 
male  fish  of  this  small  size  are  known  to  have  had  ripe  milt  and  to  have  undergone 
the  spawning  process;  (3)  that  no  female  salmon  under  7  pounds  in  weight  has  ever 
been  taken  in  the  river. 

The  following  remarks  on  this  subject  emanate  from  a  report  made  to  the  Oregon 
legislature  by  a  special  committee  appointed  to  investigate  the  fisheries  of  the  State: 

Parties  engaged  in  either  of  the  different  modes  of  fishing  named  generally  insist  that  that 
particular  mode  of  fishing  is  least  injurious  to  the  fish  interest  of  the  State;  and  a  great  deal  of 
complaint  has  been  made  and  many  ohjections  have  been  urged  against  fishing  with  trai)s,  wheels, 
seines,  and  similar  appliances.  The  main  objection  urged  against  the  modes  of  fishing  Just  enumerated 
is  that  they  are  detrimental  to  the  fish  interest  of  the  State  in  this  way,  that  they  destroy  v^ry  small 
fish  (salmon),  and  by  the  destruction  of  the  small  fish  cause  a  general  falling  off  in  the  supply  of 
salmon;  and  it  is  urged  that  this  mode  of  fishing  is  so  destructive  that  it  will  ultimately  cause  the 
annihilation  of  the  salmon  industry  of  tlie  Columbia.  We  have,  therefore,  undertaken  to  make  a 
thorough  investigation  of  that  subj(^ct,  and  have  done  so  to  the  best  of  our  ability,  to  such  an  extent 
that  we  feel  contident  that  we  have  arrived  at  the  ]>roper  solution  of  the  question. 

The  small  fish,  or  salmon,  that  are  <'anght  with  the  hist-named  appliances,  and  wMch  it  is  claimed 
are  destroyed  by  such  modes  of  fishing,  consist  principally  of  small  chinook  salmon«  and  weigh  from 
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3  or  4  to  7  or  8  pounds.  Tbey  run  at  the  same  time  and  with  the  large,  or  what  wo  term  the  royal 
'  Chinook  salmon.  The  other  small  fish  caught  are  blueback  and  a  very  few  small  steelheads.  The 
bluebacks  of  the  sizes  caught  are  what  wo  consider  the  average  of  the  run,  and  of  the  small  steel- 
heads  that  are  caught  there  are  too  few  to  be  worthy  of  consideration. 

There  seems  to  exist  quite  a  diversity  of  opinion  with  regard  to  the  small  salmon  referred  to, 
fiome  persons  asserting  that  they  are  small  chinook,  while  others  insist,  on  account  of  the  paleness  of 
the  flesh,  that  they  are  another  and  different  species,  or  white  salmon.  The  last  claim  is  made  mainly 
by  persons  interested  in  those  modes  of  iishing  by  which  small  fish  are  taken.  After  a  thorough 
investigation  we  feel  that  we  can  positivel}"^  assert  that  those  small  salmon  so  taken,  not  including 
hluebacks  and  steelheads,  are  small  chinook  salmon,  and  wejBhall  here  give  our  reasons  for  comiu);  to 
that  conclusion. 

During  our  investigation  up  and  down  the  Columbia  we  carefully  compared  those  small  salmon 
with  the  large  salmon,  and  we  found  that  in  every  respect,  except  color  of  flesh,  they  had  the  same 
distinguishing  characteristics  that  the  large  salmon  have.  We  also  had  hundreds  of  those  small 
salmon  opened,  and  every  one  of  them  proved  to  be  a  male  salmon.  Thft  smallest  female  salmon  found 
by  us  during  all  our  investigation  was  one  caught  near  Astoria,  which  weighed  9^^  pounds. 

The  chairman  of  this  committee  has  had  the  opportunity  of  examining  into  that  question  for  many 
years.  He  has  examined  hundreds — he  could  safely  say  thousands — of  those  small  salmon,  and  all 
that  he  has  ever  examined  were  male  except  one,  and  that  one  weighed  8^  pounds,  that  being  the 
smallest  female  salmon  ever  seen  by  him,  the  next  smallest  being  the  one  seen  by  the  committee,  and 
weighing  9^  pounds. 

Since  1887,  Senator  L.  T.  Barin,  the  chairman  of  the  committee  whose  report  has 
been  quoted,  has  been  offering  $25  for  any  female  chinook  salmon  weighing  7  pounds 
or  less,  caught  in  the  nets  of  the  Columbia  Eiver  fishermen. 

Senator  Barin  has  made  some  interesting  observations,  which  probably  throw 
light  on  the  stunted-fish  problem,  and  has  communicated  the  same  to  me.  Some 
years  ago,  on  an  island  at  the  mouth  of  the  Willamette  Eiver,  he  ascertained  that 
«ome  blind  sloughs,  inhabited  by  catfish,  contained  numbers  of  small  chinook  salmon. 
The  sloughs  had  not  been  overflowed  for  two  years,  to  the  positive  knowledge  of  Mr. 
Barin,  and  the  fish  must,  therefore,  have  been  retained  for  at  least  that  length  of  time. 
They  were  much  stunted  in  growth,  owing,  as  the  observer  supposes,  to  deficiency  of 
food.  He  thinks  that  every  year  larger  or  smaller  numbers  of  parrs  are  left  in  blind 
sloughs  adjacent  to  the  rivers,  and  are  liberated  in  a  dwarfed  condition,  after  one  or 
two  seasons,  by  the  recurrence  of  freshets  similar  to  those  which  caused  their  retention. 
In  Mr.  Barin's  opinion  all  apparently  stunted  salmon  taken  in  the  river  are  fish 
which  have  been  left  in  sloughs  without  sufficient  food  and  other  suitable  conditions. 
An  unexplained  fact,  however,  is  that  all  the  small  fish  appear  to  be  males. 

Qualitii  of  fall  chinook  salmon. — The  canners  lay  great  stress  on  the  poor  quality  of 
fall  chinook  salmon  and  the  little  vahie  they  i)ossess  for  canning.  The  fish  which  run 
in  September  and  October  are  healthy-looking  and  have  little  superficial  difference 
from  the  spring  and  summer  fish.  They  are  apt  to  have  a  somewhat  paler  flesh,  how- 
ever, and  the  meat  is  destitute  of  oil,  which  is  essential  to  first-quality  fish. 

While  the  ordinary  fish  will  sell  for  $5.2")  per  case  of  48  one-ptmnd  cans,  these 
fish  can  never  be  sold  as  No.  1  fish,  and  have  to  be  diverted  to  an  inferior  trade, 
not  even  ranking  with  good  second-class  fish.  The  demand  is  limited,  and  their  sale 
tends  to  reduce  the  reputation  of  the  Columbia  River  salmon.  The  differences  between 
the  early  and  late  fish  when  canned  are  very  marked,  and  maybe  appreciated  even  by 
a  novice.  Natural  oil  of  a  rich  yellow  color  will  be  found  in  a  can  offish  taken  before 
September,  while  no  oil  worthy  of  mention  will  be  found  in  the  late  fish.  There  is  no 
difference  in  the  size  or  appearance  of  the  fish,  and  often  little  or  no  difference  in  the 
<<*olor  of  the  fish  before  or  after  cooking. 
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The  opinion  is  quite  prevalent  among  the  canners  and  fishermen  that  the  fish 
belong  to  a  difierent  race  from  the  spring  and  summer  fish,  being  similar  to  the  fall 
run  in  the  other  rivers  of  the  west  coast,  in  all  of  which  the  fall  run  consists  of  lean 
fish.  The  opinion  also  prevails  that  tne  fish  hatched  from  eggs  of  the  fall  run  will 
return  to  the  river  in  the  fall  and  be  the  undesirable  fish,  and  the  hope  is  general  that  no 
attempts  will  be  made  to  propagate  the  late  fish,  but  that  the  efibrts  of  fish-culturists 
will  be  centered  on  the  spring  and  summer  broods,  which  alone  are  suitable  for  canning. 

Salmon  taking  food  in  fresh  water. — The  opinion  and  observation  of  fishermen  and 
dealers  coincide  in  attributing  to  the  chinook  salmon  the  habit  of  wholly  abstaining 
firom  food  after  entering  the  river. 

According  to  the  statements  of  fishermen  there  is  only  one  locality  in  that  part  of 
the  basin  of  the  Columbia  River  where  commercial  fishing  is  carried  on  where  the 
Chinook  salmon  regularly  take  the  baited  hook  ;  this  is  at  the  falls  of  the  Willamette 
Biver,  at  Oregon  City,  where  anglers  use  fresh-salmon  spawn  with  great  success. 

Food  consisting  of  partly  digested  small  fish  has  repeatedly  been  observed  in  the 
stomachs  of  salmon  taken  at  or  near  the  mouth  of  the  river.  Uiimutilated  smelts  have 
sometimes  been  seen  to  fall  from  the  mouths  of  chinook  salmon  when  the  latter  were 
thrown  in  a  scow  or  boat.  In  all  such  instances,  however,  the  inference  is  clear  that 
the  food  was  ingested  before  the  fish  left  the  ocean. 

During  the  month  of  June  the  angling  at  the  falls  of  the  Willamette  River  was 
considered  unusually  fine,  and  large  numbers  of  chinook  salmon  were  taken.  On  June 
19  the  Portland  Oregonian  contained  the  following  note  on  the  subject: 

The  salmon  fishing  at  the  falls  of  the  Willamette  still  continnes  good,  and  some  fine  catches  have 
been  made  within  the  past  few  days.  Mr.  L.  T.  Bariu  caught  21  on  Saturday  and  Al  Johnson  and 
Henry  Gordon  caught  over  30.  Several  others  caught  from  10  to  20^  and  in  all  nearly  100  young  chinook 
were  taken  in  one  day,  weighing  from  2  to  10  pounds,  and  averaging  about  5  pounds.  For  a  country 
where  it  is  said  salmon  would  not  take  a  hook  this  is  pretty  good  fishing. 

On  June  23  the  writer  made  a  visit  to  Oregon  City,  and  found  that  a  large  number 
of  fish  were  then  below  the  falls.  The  best  fishing  is  from  a  rocky  island  lying  at 
the  extreme  left  of  the  falls,  at  the  only  point  where  it  is  possible  for  the  fish  to 
ascend.  In  the  course  of  an  hour  about  15  chinook  salmon,  mostly  of  small  size,  were 
taken  by  a  dozen  anglers.  Most  of  the  fish  here  caught  are  under  10  pounds  in  weight, 
but  a  few  weighing  from  15  to  25  pounds  are  also  secured. 

Fishing  is  done  with  jointed  rods,  fitted  with  50  to  100  yards  of  stout  line,  one  or  two 
hooks,  and  a  light  sinker.  The  current  is  very  swift  and  strong,  and  the  line  is  cast 
up  under  the  falls  and  permitted  to  drift  downstream.  From  10  to  25  yards  of  line,  are 
usually  paid  out.  The  only  bait  used  is  fresh  salmon  spawn.  This  is  cut  into  pieces 
of  the  size  of  a  cubic  inch,  and  is  placed  on  the  hook  as  securely  as  its  consistency 
will  permit.  The  vivid  red  color  which  the  spawn  naturally  has  gives  place  to  a  pale 
pinkish  or  white  color  after  immersion  in  the  water. 

Periodicity  of  run  of  hlitebacJcs, — A  study  of  the  statistics  of  the  salmon  fishery'  of 
the  Columbia  Eiver  collected  by  the  U.  S.  Commission  of  Fish  and  Fisheries  during 
the  past  five  or  six  years  discloses  an  interesting  feature  of  the  run  of  blueback  salmon. 
The  figures  show  that  the  fish  are  much  more  abundant  in  the  alternate  years.  Many 
of  the  salmon-can ners  and  fishermen  have  overlooked  this  fact,  which,  when  the  matter 
has  been  brought  to  their  attention,  has  been  clearly  demonstrated  by  reference  to 
their  records.    So  far  as  generalizations  may  be  made  from  the  data  at  hand,  the 
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relative  abundance  of  bluebacks  during  any  given  season  may  be  with  certainty 
predicted.    In  this  respect  the  blueback  resembles  the  humpback  (0.  gorbuscha). 

Tbe  greatest  abundance  of  tbe  blueback  salmon  in  the  Columbia  Kiver  corresponds 
with  the  even  years.  Tbe  catch  in  those  seasons  so  far  exceeds  that  during  the  odd 
years  as  to  clearly  establish  the  contention  of  a  biennial  run.  The  following  statistical 
data,  based  on  the  book  records  of  canners  and  others,  show  that  in  1890  and  1892  tbe 
catch  of  bluebacks  was  more  than  three  times  larger  than  in  1889  and  1891.  Complete 
figures  are  not  available  for  the  years  1893  and  1894,  but  the  information  at  hand 
indicates,  and  the  testimony  of  the  canners  and  fishermen  bears  out  the  statement, 
that  in  the  former  year  the  run  was  small,  and  in  the  latter  was  larger  than  for  Ave  or 
six  years,  and  probably  larger  than  ever  before  known. 

Statement  of  the  number  of  blueOack  salmon  caught  on  the  Columbia  River  from  1889  to  1892 f  incZtmre. 


Tears. 


1880 
18!)0 
1891 
1892 


Number  of 
fish  caught. 


324,532 

994, 471 

287, 8?6 

1, 064, 358 


As  a  matter  of  related  interest  it  may  be  mentioned  that  the  run  of  bluebacks  in 
the  Eraser  Eiver  is  similar  to  that  in  the  Columbia  in  its  periodicity,  the  difierence 
being  that  the  fish  are  most  abundant  in  the  odd  years.  An  examination  of  the  ofi&cial 
reports  of  the  Canadian  Department  of  Marine  and  Fisheries  shows  a  well-established 
biennial  feature  of  the  run.  In  the  year  1893  the  run  was  extraordinarily  large,  corre- 
sponding with  the  very  small  catch  in  the  Columbia,  and  immediately  preceding  the 
phenomenally  large  run  in  the  Columbia  in  1894.  Whether  there  is  anything  more 
than  a  mere  coincidence  in  this  alternation  in  the  abundance  of  the  fish  in  these  two 
great  rivers  remains  to  be  determined.  It  is  not  impossible,  however,  that  the  fish 
entering  these  streams  belong  to  the  same  general  body,  and  that  a  large  run  in  one 
river  is  more  or  less  at  the  expense  of  the  other. 

Condition  of  the  water  as  affecting  the  catch, — As  in  the  case  of  all  river  fisheries^ 
there  is  in  the  Coliunbia  a  certain  relation  between  the  abundance  of  fish  at  a  given 
time  and  the  resulting  catch  on  one  hand  and  the  condition  of  the  water  on  the  other. 
The  following  notes  are  a  meager  contribution  to  the  subject  of  the  dependence  of  the 
catch  on  the  water.  The  unprecedentedly  high  water  which  prevailed  in  the  Columbia 
basin  in  May  and  June,  1894,  interfered  to  some  extent  with  fishing  with  all  forms  of 
apparatus,  although  the  damage  done  was  much  less  than  was  at  first  anticipated  and 
reported.  The  most  serious  injurj''  resulting  from  the  freshets  was  done  to  the  wheels 
located  at  the  Cascades  and  The  Dalles,  where  the  rise  of  the  water  was  greatest. 
Owing  to  the  expensive  character  of  the  wheels  the  financial  losses  were  very  heavy. 
Of  19  scow  and  8  stationary  wheels  in  operation  at  the  Cascades  at  the  time  the 
freshets  began,  7  of  the  former  and  4  of  the  latter  were  either  entirely  lost  or  seriously 
damaged. 

Up  to  June  20,  1894,  the  reported  shortage  in  the  salmon  pack  of  the  Columbia 
River  was  due  almost  entirely  to  the  loss  of  time  and  apparatus  occasioned  by  the 
floods.  With  the  subsidence  of  the  high  water  the  run  of  bhiebacks  and  chinooks 
became  so  numerous,  and  the  catch  of  bluebacks  in  wheels  and  pound  nets  and  of 
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cliinooks  in  gill  nets  was  so  large,  that  the  shortage  was  overcome,  and  the  aggregate 
season^s  pack  was  much  larger  than  last  year. 

Trap  fishing  in  Baker  Bay  and  the  lower  river  was  somewhat  interfered  with  by 
the  large  amount  of  driftwood  brought  down  by  the  freshet.  Many  of  the  traps, 
especially  those  on  the  edge  of  the  channel,  became  clogged  or  were  ten ii  by  brush, 
logs,  etc.  A  few  stakes  were  also  washed  out  by  the  high  water.  Swift  currents  and 
floating  debris  also  interfered  with  the  setting  of  gill  nets  and  the  hauling  of  seines. 

As  is  well  known,  the  wheels  require  a  certain  amount  of  high  water  in  order  to 
do  well.  At  the  Cascades  it  is  found  that  the  largest  quantities  of  fish  are  taken 
when  the  height  of  the  river  is  20  to  25  feet  above  mean  low  water.  Several  explana- 
tions of  this  circumstance  are  offered.  Some  hold  that  more  fish  are  prompted  to 
enter  the  river  when  an  unusually  large  volume  of  fresh  water  is  being  poured  into 
the  ocean.  Mr.  Frank  M.  Warren,  who  operates  wheels  extensively  and  has  had  much 
experience  in  the  matter,  attributes  the  larger  catch  during  high  water  to  the  fact 
that  the  nets  in  the  lower  river  can  not  take  so  many  fish  and  that  a  larger  number 
are  able  to  reach  the  wheels.  During  the  prevalence  of  high  water  the  gill  nets  in 
the  lower  river  do  not  so  eli'ectually  sweep  the  bottom,  and  new  channels  are  made  on 
the  sides  of  the  river,  up  which  the  fish  may  i)ass  unmolested.  For  detailed  data 
showing  the  relation  between  the  height  of  water  and  the  catch  in  wheels,  reference 
is  made  to  the  table  giving  the  yield  of  certain  wheels  at  the  Cascades. 

The  clearness  or  muddiness  of  the  water  has  an  important  bearing  on  the  success 
of  the  fishing  operations  of  trap  and  gill  net  fishermen.  Trap  nets  always  do  best 
when  the  water  is  clear,  and  gill  nets  take  the  most  fish  when  the  water  is  muddy. 
It  therefore  usually  happens  that  when  traps  are  making  large  catches  the  gill  nets 
are  likely  to  have  poor  luck.  The  explanation  of  these  phenomena  seems  to  be  as 
follows:  In  muddy  water  the  salmon  swim  into  the  gill  nets  before  becoming  aware  of 
the  existence  or  nature  of  the  obstruction ;  on  the  other  hand  the  leader  of  a  pound 
net,  with  its  fine  meshes  often  occluded  by  grass  and  other  drift  material,  acts  as  a 
solid  barrier,  and  when  the  salmon  swim  against  it  they  (juickly  withdraw  and  move 
in  other  directions.  When  the  water  is  clear,  the  fish  readily  see  the  gill  nets  at  some 
distance  and  do  not  attempt  to  go  through  them,  but  swim  along  the  side  of  the  nets 
and  go  round  the  ends.  In  the  case  of  the  leaders  of  traps,  the  fish  act  the  same  way 
and  are  led  into  the  nets,  the  tendency  of  the  salmon  being  to  go  into  the  heart  rather 
than  toward  the  free  ends  of  the  leader,  lor  the  reason  that  the  water  becomes  deeper 
in  the  direction  of  the  pocket,  « 

STURGEON  AND  THE  STURGEON   FISHERY. 

CALIFORNIA. 

The  white  sturgeon  {Acipenser  traftsmontanuH)  is  one  of  the  most  ])r()niineiit  food- 
fishes  of  the  State,  its  edible  (lualities  and  economic  value  being  of  hi«ih  rank.  The 
capture  of  sturgeon  for  market  is  practically  restricted  to  San  l>ancisco  Bay  and  the 
lower  reaches  of  the  Sacramento  and  San  Joaquin  rivers.  The  fish  is  taken  with  larg(v 
meshed  gill  nets,  in  salmon  nets,  and  with  set  or  troll  lines  provided  with  unbaited, 
barbless  hooks.  The  principal  part  of  the  yield  is  obtained  with  set  lines.  In  1S93, 
for  the  first  time,  a  license  was  required  for  the  use  of  sturgeon  set  lines.  A  license 
fee  of  $10  was  charged  to  each  fisherman. 
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Up  to  the  middle  of  June,  60  licenses  had  been  granted  to  fishermen^  distributed 
as  follows  in  four  counties : 


Fishing  center. 


County. 


Martinez Contra  Costa 

Black  Diamond do 

Seal  Island do 

Marsh  Landing | — do 

Antioch do 

Jersey  Landine \ do 

Bouldin  Isl&na 

Benicia 

Benicia  Flats 

Roe  Island 

Long  Island 

Cat  Off 

Suisun  Creek 

Montezuma j do 

Broad  Slough j do 

Button's I do 


Sau  Joaquin 
Solano 


.do 
.do 
.do 
.do 
.do 


Lakeville 

Petaluma  Creek 


Sonoma . 
...do... 


No.  of 

fishermen 
licenfsed. 


8 
5 
2 
2 
5 
2 
3 
2 
1 
2 
2 
5 
6 
3 
3 
3 
4 
2 


The  law  by  virtue  of  which  these  licenses  are  issued  (section  636  of  the  i)enal 
code)  has  a  limited  value  so  far  as  the  protection  of  sturgeon  is  concerned.  Its  utility 
arises  from  the  fact  that  it  enables  the  State  Ush  commissioners  to  regulate  the  size 
of  the  hcoks  used,  to  keep  a  check  on  this  method  of  fishing,  and  to  secure  a  small 
fund  with  which  to  carry  out  the  patrol  of  the  State  waters.  The  commissioners 
have  no  discretion  in  issuing  licenses,  and  can  not  regulate  the  methods,  the  fishing 
season,  or  the  quantity  of  set  lines  employed  by  individual  fishermen. 

The  method  of  taking  Sturgeon  with  set  lines  is  generally  and  justly  considered 
very  destructive  and  cruel.  It  probably  originated  in  China  and  was  for  many  years 
extensively  practiced  by  the  Chinese  fishermen  of  California.  Eecently,  however,  the 
use  of  set  lines  by  the  Chinese  has  been  interdicted. 

One  of  the  features  of  the  method  which  makes  it  especially  harmfiil  is  the 
destruction  of  immature  fish.  Very  large  quantities  of  sturgeon  only  15  or  18  inches 
long  are  often  seen  in  the  markets.  The  sacrifice  of  small  sturgeon  is  said,  however, 
to  be  unavoidable,  as  the  fish  that  are  snagged  by  the  hooks  are  injured  so  severely 
that  even  if  liberated  alive  most  of  them  would  soon  die. 

Regarding  the  abundance  of  sturgeon,  it  may  be  stated  that  while  fishermen  and 
dealers  acknowledge  that  the  supply  is  much  less  than  it  was  prior  to  ten  years  ago, 
still  the  catch  during  the  ])ast  four  or  five  years  seems  to  have  been  about  uniform 
and  appears  to  be  undergoing  no  reduction. 

Sturgeon  are  usually  received  at  the  stalls  of  the  wholesale  dealers  in  a  round 
condition.  The  fishermen  are  paid,  however,  only  for  the  decapitated  and  eviscerated 
carcass  and  for  the  roe.  The  latter  is  made  into  caviar  by  some  of  the  dealers.  The 
proportion  of  the  weight  of  roe  and  waste  parts  to  the  total  weight  may  l)e  judged 
from  the  following  figures  applying  to  a  large  female  sturgeon  examined  in  the  San 
Francisco  market  June  11,  1894; 

Pounds. 

Total  weight 243 

Weight  of  roe 51 

Weight  of  head  and  viscera 62 

Weight  of  dressed  carcass 130 
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Nearly  the  entire  catch  of  sturgeon  is  consigned  to  Sau  Francisco,  in  the  markets 
of  which  city  the  fish  is  constantly  found.  It  is  there  known  by  the  trade  names  of 
"sturgeon,"  "bass,"  "white  salmon,"  and  "tenderloin  sole."  In  restaurants  and 
hotels  sturgeon  is  commonly  served  as  "  tenderloin  sole,"  which  represents  the  choicest 
cut  of  the  fish. 

Small  numbers  of  the  green  sturgeon  (A,  medirostris)  are  caught  and  find  a  market 
in  San  Francisco.  The-prejudice  against  this  fish  is  too  strong,  however,  to  permit  the 
sale  of  many,  and  the  price  received  is  less  than  half  that  commanded  by  the  white 
sturgeon. 

THE   COLUMBIA  RIVER. 

The  sturgeon  utilized  in  the  Columbia  is  the  white  sturgeon,  the  same  species 
which  is  taken  in  California.  The  green  sturgeon  is  also  found  there,  but,  as  in  Cali- 
fornia, is  only  sparingly  eaten,  and  in  most  places  is  totally  discarded.  The  white 
sturgeon  is  found  in.  the  river  every  month  in  the  year,  but  it  is  most  numerous  in 
July  and  August,  wlien.  the-sardines  are> running,  and  in  January  and  February,  when 
the  smelt  are.  found  in.  abundance.  The  sturgeon  feeds  on  these  fish.  Writing  of  the 
sturgeon  of  the  west  coast  at  a  time  when  its  commercial  importance  in  the  Columbia 
Eiver  had  not  brought  it  into  the  prominence  it  has  since  had.  Dr.  Jordan  said: 

It  reaches  a  length  of  8  or  10  feet  or  more,  and  is  said  to  attain  a  weight  of  400  to  500  pounds. 
We  haye  seen  none  of  over  150  ])ounds  weight. 

The  average  gross  weight  of  sturgeon  taken  in  the  regular  sturgeon  fishery  of  the 
Columbia  is  about  150  pounds.  Fish  weighing  500  pounds  and  even  more  are  not  rare. 
lu  1892  one  weighing  800»pounds  was  taken  off  Oak  Point,  and  in  the  previous  year 
one  weighing  848  pounds  was  caught  near  Kalama,  this  being  probably  the  largest 
sturgeon  ever  taken  on  the  west  coast. 

The  history  of  the  sturgeon  fishery  of  the  Columbia  River  is  that  of  most  other 
streams  in  which  the  sturgeon  has  been  assiduously  sought.  For  many  years  no 
attention  was  paid  to  the  fish  and  its  value  was  not  recognized.  It  was  generally 
regarded  .as  a  nuisance  by  the  salmon  fishermen,  who  emphatically  expressed  their 
contempt  for  such  a  fish  whenever  it  was  caught  in  the  salmon  nets  by  quickly  knock- 
ing it  in  the  head  and  throwing  it  away.  The  institution  of  a  regular  fishery  for 
sturgeon  dates  from  1888.  During  that  year  some  fishing  camps  were  experimentally 
located  on  the  river,  and  theabundance  of  fish  led  to  the  establishment  of  apennanent 
business,  contingent  on  the  presence  of  fish. 

Practically  the  entire  catch  has  been  taken  with  set  lines  armed  with  uiibaited, 
barbed  hooks. 

Most  of  the  fishing  has  been  done  in  that  part  of  the  river  below  Kalama,  although 
it  is  also  carried  on  as  far  up  as  the  Cascades.  The  fishing  season  extends  from  the 
close  of  the  salmon-packing,  about  August  10,  to  the  opening  of  the  salmon  season, 
about  April  10.  The  sturgeon  fishery  thus  occupies  the  attention  of  the  fishermen  at 
a  time  when  other  fishing  has  been  susi)ended.  The  in^juiries  conducted  in  1889  and 
1892  by  Mr.  \V.  A.  Wilcox,  of  this  Commission,  showed  that  in  the  first  year  of  this 
fishery  (1888)  nearly  1,000,000  pounds  of  dressed  fresh  and  pickled  sturgeon,  valued 
at  $15,000  to  the  fishermen,  were  shii)|)ed  from  points  on  the  river.  The  business 
steadily  increased  until,  by  1892,  over  2,900,000  pounds  of  dressed  fish  were  sold,  which, 
together  with  various  secondary  products  (caviar,  isinglass,  and  ''bone''),  had  a  value 
of  over  $41,000. 
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The  sturgeon  meat  is  practically  all  shipped  east,  the  bulk  of  it  going  to  Sandusky, 
Ohio.  The  carcasses  are  cut  into  pieces  of  convenient  size,  which  are  frozen  solid  and 
then  loaded  into  refrigerator  cars  for  transportation.  Up  to  the  time  of  Mr.  Wilcox's 
visit  in  1892  the  sturgeon  had  been  found  in  ample  abundance. for  the  purposes  of  the 
lirms  engaged,  but  at.  that  time  the  .fishermen  were  beginning  to  experience  some  diffi- 
culty in  taking  as  many  fish  as  formerly.  They  were  obliged  to.move  from  one  fishing- 
ground  to  another  more  frequently  than  had  previously  been  necessary  and  they  were 
compelled  to  use  larger  quantities  of  apparatus  in  order  to  keep  up  the  catch.  In  the 
season  of  1893-94  there  was  a  very  perceptible  decrease  in  the  supply  and  the  fishery 
was  generally  regarded  as  being  on  the  decline.  Under* date  of  February  15, 1894,  Mr. 
C.  B.  Trescott,  who  is  extensively  engaged  in  sturgeon  fishing  and  shipping,  wrote 
to  the  Fish  Commission  as  follows,  regarding  the  condition  of  this  industry  ou  the 
Columbia  River: 

Sturgeon  fishing  has  completely  failed  on  the  Columbia.  There  has  been  no  fish  caught  since  last 
November  to  amount  to  anything.  At  present  the  entire  catch  on  the*  river  does  not  amount  to  over 
1  ton  of  dressed  fish  a  day,  and  is  growing  less.  We  do  not  expect  to  be  able  to  fishmonger  than  the 
15th  of  March,  and  what  few  we  get  now  do  not  pay  for  handling.  At  present  we  do  not  have  much 
faith  in  the  sturgeon  business  on  the  Columbia.  Usually  we  have  a  good  run  of  fish  in  January  or 
February,  but  there- are  no  fish  this  year  and  there  is  every  indication  of  the  fish  being  canght  out. 
We  have  thought  that  we  would.have  our  usual  run  of  sturgeon  on  the  Columbia  in  January  and  Feb- 
ruary. The  sturgeon  season  will  be^in  again  on  the  15th  of  August,  and  if  we  do  not  have  our  usual 
run  of  fish  then  it  will  prove  that  the  sturgeon  fishing  is  done  for  here.  There  is  every  indication  of 
the  sturgeon  business  having  seen  its  best  days  on  this  coast.  The  total  catch  for  thisiseasou  has  not 
been  25  per  cent  of  the  catch  last  season,  and  what  fish  were  caught  were  caught  in  August,  Septem- 
ber, and  October. 

The  suggestive  remarks  of  Mr.  Trescott  are  in  accord  with  what  might  have  been 
expected  as  a  result  of  the  useless  waste  of  enormous  numbers  of  small  fish  taken  in 
wheels,  pound  nets,  and  other  nets,  supplemented  in  the  past  five  years  by  the  very 
active  use  of  set  lines,  by  which  very  large  quantities  of  spawning  fish  have  been  sacri- 
ficed.   Eegarding  the  destruction  of  sturgeon  in  wheels  in  1888  it  was  said: 

The  wheels  often  take  in  a  day  many  tons  of  sturgeon. less  than  50  pounds  in  weight.  Such  are 
not  marketable  and  are  now  thrown  into  the  river.  Their  utilization  would  be  a  blessing  to  the 
fisherman,  for  they  now  help  to  contaminate  the  water. — (Report  on  the  Fisheries  orthe  Pacific  Coast. 
U.  S.  Fish  Commission  Report,  1888.) 

In  an  interview  with  Mr.  M.  J.  Kinney,  of  Astoria,  he  made  the  following  remarks 
concerning  sturgeon  in  the  lower  river: 

In  1893  there  was  a  good  supply  of  sturgeon.  The  fish  sold  for.2  cents  a  pound.  The  fishermen 
as  a  whole  did  not  do  well,  however,  although  the  price  received  was  double  that  of  the  previous  year. 
In  1879  the  sturgeon  were  so  thick  in  Baker  Bay  that  we  did  not  consider  it  safe,  early  in  the  season, 
to  put  our  gill  nets  out.  The  fish  were  so  numerous  and  large  that  they  were  able  to  destroy  a  great 
amouut  of  netting.  For  years  every  sturgeon  taken  was  mutilated  or  killed  with  an  ax  and  thrown 
back  into  the  water.  The»sho.res  of  the  river  would  bo  lined  with  dead  sturgeon,  and  numbers  could 
always  be  seen  Uoatiug  down  the  river.     It  is  quite  different  now. 

The  destruction  of  small  unmarketable  sturgeon  in  trap  nets  must  be  extremely 
large  in  the  course  of  a  season.  The*  salmon  lishermon  i)ay  little  attention  to  the 
sturgeon  and  have  no  interest  in  the  preservation  of  the  supply.  A  sahnon  trap  near 
SaiKl  Island,  lifted  on  June. 23,  was  observed. to  contain  over  50  sturgeon,  none  over  2 
feet  long,  and  some  only  10  or  12  inches  long,  alLof  which  were  dumped  into  the  boat 
and  consequently  destroyed.  On  this  occasion  only  a  few  salmon  were  caught,  which 
were  gaffed  out  of  the  net,  and  it  would  have  been  an  easy  matter  to  permit  the  small 
sturgeon  to  escape. 
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When  the  large  number  of  salmon  traps  in  the  lower  Columbia  is  recalled,  and 
when  the  larger  or  smaller  quantities  of  sturgeon  caught  at  nearly  every  lift  are  taken 
into  consideration,  it  may  be  readily  understood  that  the  annual  loss  must  be  enormous 
and  must  have  had  an  appreciable  influence  on  the  abundance  and  catch.  It  is  difti- 
cult  to  avoid  the  conclusion  that  the  present  scarcity  of  sturgeon  of  marketable  size 
in  the  Columbia  River  must  be  at  least  i)artly  attributable  to  the  destruction  of  small 
fish  in  the  manner  stated,  which  has  been  becoming  greater  each  year  with  the 
increase  in  the  traps. 

LAMPREYS. 

Inquiries  regarding  the  results  of  the  attempted  acclimatization  of  the  eel 
(Anguilla  chrysypa)  on  this  coast  are  apt  to  elicit  misleading  information  unless  great 
care  is  exercised.  In  the  San  Francisco  markets  one  learns  that  eels  are  not  infre- 
quently exposed  for  sale,  and  that  both  saltwater  and  river  tishermen  catch  them 
occasionally,  but  an  examination  of  the  reported  eels  usually  shows  them  to  be 
lampreys.* 

The  only  "eeP^  of  the  west  coast  that  attracts  the  notice  of  fishermen  is  the 
three-toothed  lamprey  (Entosphenus  tridentatus),  which  ranges  from  Monterey  to  Can- 
ada, and  ascends  all  the  major  streams.  It  is  especially  abundant  in  the  Columbia 
basin.  The  San  Francisco  market  steamers  fishing  paranzellas  off  Drake  Bay  are  said 
to  take  these  "eels"  at  almost  every  haul.  The  lamprey  has  no  commercial  value 
except  in  the  region  of  the  Columbia  River  and  its  tributaries.  Here  it  has  the  habit 
of  ascending  the  streams  in  large  bodies  and  of  clinging  to  the  rocks  at  falls,  where 
they  are  entirely  oblivious  to  the  presence  of  man  and  may  be  easily  picked  off  by 
hand.  They  are  considered  excellent  bait  for  sturgeon,  and  several  hundred  barrels 
were  formerly  salted  annually  for  that  purpose. 

The  largest  runs  of  lampreys  are  often  coincident  with  those  of  salmon. 

At  the  falls  of  the  Willamette  River,  near  Oregon  City,  Greg.,  on  June  23,  the 
rocks  at  the  i^articular  part  of  the  falls  where  salmon  ascend  were  at  times  completely 
covered  with  lampreys.  In  i)laces  where  the  force  of  the  current  was  least  they  were 
several  layers  deep,  and  at  a  short  distance  the  rocks  appeared  to  be  covered  with  a 
profuse  growth  of  kelp  or  other  water  plants.  A  lamprey  dislodged  by  the  force  of 
the  current  or  by  an  angling  rod  would  often  carry  half  a  dozen  others  with  it  to 
the  bottom  of  the  falls.  At  the  sides  of  the  falls,  numbers  of  lampreys  had  drawn 
themselves  entirely  out  of  the  water  to  avoid  the  current  or  remained  hanging  from 
the  rocks  with  only  their  tails  in  the  water.  In  the  turbid  water  beneath  the  falls 
hundreds  of  lampreys  could  be  seen  trying  to  get  a  iwsition  on  the  rocks,  some  being 
those  which  had  been  swept  from  the  rocks  above,  others  being  new  arrivals  from  the 
salt  water.  This  noteworthy  run  had  been  in  progress  for  about  a  week,  and  was 
synchronous  with  the  movement  of  chinook  salmon  elsewhere  alluded  to. 

It  appeared  to  me  that  only  a  very  small  i)art  of  the  run  could  ever  surmount 
these  falls,  over  which,  as  has  been  stated,  salmon  must  have  jiassed  with  the  greatest 
diflficulty.  The  bodies  of  most  of  them  showed  the  efi'ects  of  the  rough  usage  received ; 
the  posterior  part  of  some  was  worn  off  fully  one- fourth  the  total  body  length  by  being 
whipped  against  the  surfuceof  the  rocks  while  the  head  remained  fixed;  and  numbers 
were  seen  to  h)se  their  hold,  fall  back  in  the  water,  and  float  away  apparently  dead, 
emaciated,  and  covered  with  bruises  and  fungus. 


*  A  few  true  eels  have  been  taken  in  California,  but  they  are  now  very  rare  ami  sehloni  seen. 
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THE  SPINY  LOBSTER  OR  CRAWFISH  (Panulirus  interruptus). 

This  valuable  crustacean  is  regularly  exposed  for  sale  in  the  markets  of  San 
Francisco  aud  other  cities  of  the  Pacific  coast.  Its  distribution,  however,  is  restricted, 
as  it  is  not  abundant  and  not  taken  in  noticeable  quantities  north  of  Santa  Barbara 
County.  South  of  that  limit  it  is  extremely  numerous  and  exists  in  sufficient  abun- 
dance to  supply  all  present  demands. 

With  commendable  foresight  the  California  fish  commissioners  have  thought  the 
time  might  come  when  unrestricted  capture  of  the  '^crawfish"  would  greatly  reduce 
the  production,  and  have  taken  measures  to  avert,  as  long  as  may  be,  a  diminution  in 
the  supply.  While  no  laws  appli(;able  to  the  entire  State  have  thus  far  been  enacted, 
several  counties  have,  at  the  solicitation  of  the  fish  commissioners,  passed  local  ordi- 
nances. The  following  action  by  Los  Angeles  County  has  also  been  taken  by  San  Diego 
and  Ventura  counties;  .other  counties  interested  will  soon  adopt  similar  regulations: 

Every  person  who,  in  the  county  of  Los  Angeles,  State  of  California,  shall  take,  catch,  or  kill,  or 
sells,  exposes  or  offers  for  sale,  or  has  in  his  possession,  any  lobster  or  crawfish  between  the  15th  day 
of  May  aud  the  15th  day  of  July  of  each  year,  shall  be  guilty  of  a  misdemeanor. 

Every  person  who,  in  the  county  of  Los  Angeles,  State  of  California,  shall  at  any  time  buy,  sell, 
barter,  exchange,  offer  or  expose  for  sale,  or  have  in  his  possession,  any  lobster  or  crawfish  of  less 
than  1  pound  in  weight,  shall  be  guilty  of  a  misdemeanor. 

The  purport  of  the  first  of  these  provisions  is  to  secure  the  protection  of  the  spiny 
lobster  during  the  period  when  the  eggs  carried  by  the  female  reach  maturity  and 
hatch.  All  the  female  lobsters  examined  by  the  writer  in  May  and  June  had  eggs 
attached,  and  it  is  evident  that  the  close  season  stipulated  in  the  ordinance  quoted  is 
the  proper  one.  The  eggs  are  of  a  brilliant  brick-dust  red  color,  and  are  much  smaller 
than  the  eggs  of  the  true  lobster  {Astacus  americanus)  of  the  east  coast,  their  diameter 
being  between  one- third  and  one-half  that  of  the  latter. 

The  spiny  lobster  is  caught  in  a  kind  of  dip  net,  or  drop  net,  similar  to  the 
apparatus  employed  for  taking  crabs.  It  is  baited  with  fish  or  meat,  lowered  into  the 
water  from  a  boat,  and  raised  at  intervals.  Regular  lobster  pots  are  also  employed 
at  various  i^laces. 

Spiny  lobsters  are  shipped  to  market  alive  in  sacks  holding  from  50  to  75  pounds, 
and  are  displayed  on  the  counters  of  the  dealers,  like  lobsters  on  the  east  coast. 
Considerable  numbers  are  also  at  times  boiled  by  the  dealers  and  sold  in  that 
condition.  When  cooked,  the  spiny  lobster  acquires  the  intense  red  color  which  in 
the  true  lobster  is  so  familiar. 

Some  of  the  spiny  lobsters  exposed  for  sale  are  very  large,  and  others  are 
relatively  quite  small.  Examples  observed  by  the  writer  on  June  1,  in  San  Francisco, 
weighed  as  much  as  8 J  pounds,  and  those  weighing  10  pounds  can  not  be  rare. 
Six-pound  and  7-pound  individuals  are  common.  The  average  weight  of  those  sold 
in  San  Francisco  is  between  2  and  4  pounds. 

The  spiny  lobster  appears  to  be  a  more  active,  if  not  a  more  intelligent,  animal 
than  the  true  lobster.  It  easily  njoves  through  the  water  with  greater  speed  than  the 
eastern  lobster,  and  it  also  seems  endowed  with  a  faculty  for  escaping  capture  that 
the  Atlantic  representative  docs  not  possess.  Experiments  made  with  the  typical  pot, 
which  is  so  ellicacious  in  the  taking  of  the  lobster,  have  demonstrated  that  the  spiny 
lobster  is  often  able  to  escape  from  that  ibrni  of  trap.  The  California  Fish  Company, 
of  Los  Angeles  and  San  Pedro,  had  a  large  number  of  h)bster  pots  made  witli  vertical 
and  oblique  entrances  for  the  capture  of  spiny  lobsters  to  be  use<l  for  canning  purposes 
at  its  factory  in  San  Pedro,  but,  according  to  the  reports  of  the  company,  little  success 
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attended  their  use.    It  was  stated  that  the  "  crawfish  "  would  enter  the  pots,  eat  the 
bait,  and  then  depart. 

In  the  absence  of  other  similar  crustaceans,  the  spiny  lobster  occupies  an  important 
place  among  the  aquatic  food  animals  of  the  west  coast.  It  is,  however,  much  inferior 
to  the  eastern  lobster,  the  flesh  being  coarser  and  less  tender. 

TERRAPIN  AND  TERRAPIN-FISHING. 

The  question  is  often  asked  by  eastern  fishermen  and  dealers  whether  the  diamond- 
back  terrapin  is  found  on  the  Pacific  coast,  and,  if  not,  whether  there  is  an  acceptable 
substitute  therefor. 

The  diamond-back  tevvAi>m(MaIaclemmy8 palustris)  does  not  exist  on  the  west  coast, 
and  the  genus  is  not  there  represented.  The  California  terrapin  (Chelopna  marmo- 
raUis),  the  only  member  of  the  order  which  has  as  yet  attained  commercial  prominence 
on  the  coast,  is  much  inferior  to  the  diamond-back  in  food  value.  It  inhabits  the 
rivers  and  fresh-water  i)onds  west  of  the  Sierras,  and  its  range  extends  from  Mon- 
terey to  the  Canadian  border.  It  prefers  warm,  sluggish  water,  and  is  especially 
abundant  in  California. 

The  nets  used  in  this  fishery  are  simple,  inexi>ensive  fyke  nets,  although  they  are 
not  designated  as  such  anywhere  in  the  State,  being  called  '' turtle  nets"  and  ** turtle 
traps."  Tlie  prohibition  by  the  State  of  the  use  of  set  nets  of  any  kind  makes  this 
fishery  illegal,  but  the  law  was  enacted  for  the  purpose  of  preventing  the  capture  of 
shad,  striped  bass,  and  other  desirable  freshwater  fish  on  the  spawning-grounds  or 
in  an  immature  condition,  and  was  not  intended  to  limit  the  turtle  fishery.  So  long, 
therefore,  as  these  nets  take  only  terrapin  and  catfish,  carp,  chubs,  and  other  similar 
species  generally  regarded  as  nuisances,  the  legal  question  is  waived. 

A  fyke  examined  by  me  at  Sherman  Island  in  the  San  Joaquin  River  on  June  10, 
1894,  may  be  described  as  follows :  The  framework  consisted  of  3  light  iron  hoops  of 
uniform  size,  20  inches  in  diameter.  A  short  funnel,  with  a  horizontal,  elliptical  opening 
about  6  inches  wide,  extended  from  the  first  hoop,  the  aperture  being  rather  nearer 
the  top  than  the  bottom  of  the  netting.  It  was  held  in  position  by  means  of  cords 
running  to  the  second  hoop.  The  size  of  the  mesh  is  about  2-inch  stretch.  The  net 
is  kept  in  i)osition  by  means  of  stakes,  to  which  the  first  hoop  and  pot  are  tied,  and 
also  by  a  stake  placed  on  each  side  of  each  hooi)  piercing  the  netting  and  driven  into 
the  bottom.  The  bait  is  suspended  by  a  cord  from  the  top  of  the  second  hoop.  A 
piece  of  rope  attached  to  either  side  of  the  lower  part  of  the  first  hoop  facilitates  the 
lifting  of  the  net.    Value  about  $1  or  $2. 

The  terrapin  are  very  numerous  in  the  marshy  lands  of  the  Sacramento- San 
Joaquin  delta  and  around  San  Francisco  Bay.  As  many  as  10  to  20  turtles  are  sometimes 
caught  in  a  traj)  at  one  lift.  Their  size  is,  however,  small  as  compared  with  the 
diamond-back  terrapin  of  the  east  coast,  and  examples  over  5  inches  in  length  are  not 
common,  although  the  species  is  said  to  attain  a  length  of  8  inches.  Tliey  are  gener- 
ally called  ^^  turtles  '^  by  the  fishermen. 

Much  of  the  terrapin  fisliing  in  California  is  semiprofessional  or  incidental  to 
salmon-fishing,  although  a  few  persons  devote  considerable  time  to  the  business,  and 
may  be  classed  as  regular  '*  turtle "  fishermen.  The  greater  i)art  of  the  catch  is 
marketed  in  San  Francisco,  where  the  terrai)in  are  exposed  for  sale  throughout  the 
year.  The  annual  sales  in  that  city  are  about  1,500  dozen,  with  an  average  value  of 
$4  per  dozen. 
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The  conditions  seem  excellent  for  the  successful  introduction  of  the  diamond-back 
terrapin  to  the  west  coast.  The  extensive  salt  marshes  around  San  Francisco  Bay 
and  in  other  places  would  doubtless  supply  a  suitable  habitat  for  the  animal,  whose 
high  food  value  would  in  time  bring  it  into  active  demand  and  stimulate  cultivation 
and  a  profitable  trade. 

THE  MARKET  FISH  AND  THE  FISH  TRADE  OF  SAN  FRANCISCO. 

There  are  few  cities  in  the  United  States  in  which  such  a  large  variety  of  fresh  fish 
is  found  in  the  markets  or  in  which  the  supply  is  so  constant  as  in  San  Francisco.  Not 
only  is  there  a  varied  fish  fauna  in  the  immediate  Vicinity  of  the  city  that  is  utilized 
by  a  large  resident  fishing  population,  but  the  fresh  and  salt  waters  of  the  three  coast 
States  contribute  their  rich  resources  to  the  city's  supi)ly.  Over  100  species  may  be 
seen  in  the  markets  during  a  season,  and  perhaps  half  that  number  may  be  found  at 
almost  any  time.  The  quantity  of  fresh  fish  landed  and  sold  in  San  Francisco,  as 
determined  by  the  agents  of  the  Fish  Commission,  is  from  9,000,000  to  12,000,000 
pounds  annually,  worth  to  dealers  from  $600,000  to  $800,000. 

Among  the  fishes  which  are  handled  in  largest  quantities  in  San  Francisco  are 
the  salmon,  flounders,  herring,  shad,  smelt,  sturgeon,  suckers,  anchovies,  cultus-cod, 
viviparous  perch,  and  rock-cod,  of  each  of  which  more  than  100,000  pounds  are  annu- 
ally sold. 

During  the  latter  part  of  May  and  the  first  of  June,  when  I  visited  the  wholesale 
markets  regularly,  the  following  fishes  were  observed.  The  scientific  names  are 
necessary  for  their  proper  identification;  the  common  names  given  are  those  heard 
in  San  Francisco.    A  few  data  collected  concerning  these  are  added. 

FISHES. 

Acipenser  medirostris.  Green  Sturgeon.  Rarely  exposed  for  sale.  Briugs  about  half  the  price  of  the 
white  sturgeon. 

Acipenser  transmontanus.  Sturgeon;  White  Sturgeon.  Of  constant  occurrence  in  the  market.  A  great 
many  smaH  fish  under  2  feet  in  length  received.  The  bulk  of  the  supply  is  from  the  Sacramento 
River  region. 

Ameiiirus  albidus.     Catfish. 

Ameiiirus  nebulosus.  Catfish.  These  exotics  are  almost  invariably  sent  to  the  market  in  a  dressed 
condition;  it  is  only  in  that  state  that  they  meet  with  any  sale.  The  dealers  do  not  encourage 
the  shipment  of  catfish  by  the  fishermen,  and  the  ([uantities  sold  are  disproportionate  to  the 
abundance  of  the  fish. 

Ptychocheilus  oregonensis.  Pike.  This  large  representative  of  the  minnow  family  is  sent  to  the 
San  Francisco  market  chiefly  from  the  Sacramento  and  San  Joacjuin  rivers.  The  fish  is  large 
enough  to  be  taken  in  salmon  gill  nets,  but  it  has  such  little  market  value  that  it  receives  scant 
attention  from  the  salmon  fishermen.  Fish  weighing  4  to  7  i)ounds  were  seen.  Tht*  price  is  only 
2  or  3  cents  a  pound,  and  the  demand  is  chiefly  among  the  Chinese. 

Cyprinus  carpio.  Carp.  The  carp  does  not  rank  high  as  a  food-tish  in  San  Francisco,  although  con- 
siderable (|uantities  are  annually  sold.  The  loial  Chinese  tishernien  catch  a  jjart  of  the  supply, 
the  remainder  coming  from  the  Sacramento  and  San  Joaiiuin  rivers.  The  receipts  give  no  idea 
of  the  abundjince  of  the  fish,  and  doubtless  the  catch  could  be  easily  increased  Wi'ty  times  were 
it  required  by  the  trade.     The  average  price  of  thc^  carp  is  about  2  cents  a  ]>ound. 

Clupea  sagaz.  Sardine.  Very  few  sardines  were  seen,  and,  as  elsewhere  stated  in  this  r»;port.  the 
fish  is  much  less  abundant  in  San  Francisco  Bay  than  it  was  cosnparatively  few  years  ago. 
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Clupea  sapidiislma.  Shad.  Very  iiiiuicroti<4  nt  nil  tinipa.  Founil  in  the  luarb eta  every  montli  in 
greater  or  le.iin  nbuiKliinoe.  Tlie  sii|ipty  greatly  exceedii  the  <lemiiii<l,  niid  the  jirice  is  so  low  tliat 
the  shad  bccouji-o  iivailnlile  even  for  the  iiupecniiioaB  Chiiuimaii.  The  dealers  ure  obliged  to 
restrict  the  roceipts.  otlierwiHe  th»  mnrkets  would  liu  ['outiiiiially  overrun.  The  pricea  paid  by 
the  dealers  vary  froni  uue-half  a  cent  tii  i  cents  n  pouiicl,  the  nvprage  being  2  ceuts.  As  fine 
ahad  iib  are  ever  seen  id  the  markets  of  the  Eastern  States,  weighing  doai  1  to  T  pounds,  may 
uow  often  be  bought  nl  retail  iu  San  Francisco  for  10  to  15  cents.  The  supply  conies  chiefly 
from  local  lishonnen  iu  ^an  Francisco  hay  and  from  the  Sacramento  Biver. 

Stolephorus  ringena.  Jnchuvi/.  This  was  perhaps  the  most  abundant  fiab  in  the  markets  during  the 
period  of  my  visit. 

OncorliyiiclitiB  ohotiloha.  Chiuook  talmon.  The  tales  of  fresh  salinou  in  Sau  Fraueisco  anionut  to 
over  3,000,000  pounds  nuiiualty,  the  larger  part  of  which  quantity  consists  of  chinooii  snluiou 
and  comes  from  the  n'aters  of  California.  The  fish  are  most  coiuuiun  in  the  markets  during  April, 
May,  and  August,  but  are  exposed  in  all  the  other  mouths,  except  September,  during  which 
month  there  is  a  close  season,  when  the  salmon  receipts  are  from  points  outside  the  State.  The 
following  statement  of  the  (jnautities  ofsalmun  handled  by  the  Sao  Francisco  dealers  in  each 
month  iu  1893  and  1891  (to  .Iiine  30)  baa  been  prepared  ftom  the  records  of  the  dealers,  and  has 
been  furnished  by  the  Califuniia  Fish  Commission,  through  Mr.  John  I'.  Babcock,  chief  deputy : 

StaUmmt  of  t\t  receipla  of  California  /re»h  lalmon  bg  the  San  FrancUco  dealtri. 
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Data  are  available,  showing  for  much  the  larger  part  of  the  salmon  receipts  the  sources 
whence  they  came.  The  Sactameato  basin  furnishes  more  than  two- thirds  the  quantity  handled. 
Eel  River,  iu  Humboldt  County,  and  the  ocean  ailjacent  to  Point  Heyea  also  supply  a  consider. 
able  proportion.     The  monthly  receipts,  specified  by  localities,  are  shown  iu  the  following  talde: 
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Salmo  gairdneri    Steelhead. 

Salmo  mykiss.    Lake  Trout.    A  few  seen  which  had  been  shipped  from  Orej^on. 

Salmo  mykiM  henshawi.     Lake  Tahoe  Trout.    Very  common. 

Atherinopsia  califomiensia.  Smelt.  During  my  visit  this  smelt  was  more  or  less  abondant.  Itia 
popular  and  brings  a  good  price.    The  specimens  examined  were  in  a  spawning  condition. 

Sphyraena  argentea.  Barracuda.  Reaches  San  Francisco  from  points  sonth  of  that  city,  the  bulk 
of  the  supply  coming  from  the  extreme  southern  part  of  the  State. 

Scomber  colias.  Mackerel.  This  fish,  the  bull's-eye  or  chub  mackerel  of  the  east  coast,  has  great 
food  value  in  San  Francisco  and  always  meets  with  ready  sale.  No  large  quantities  were  seen, 
but  several  boxes  full  were  observed  on  a  number  of  occasions  between  June  6  and  13.  The  fish 
weighs  about  3  pounds,  and  sells  in  the  markets  at  10  to  20  cents  a  pound. 

Sarda  chilenaia     Bonito.    Weighs  10  to  15  pounds.    Comes  chiefly  from  the  south. 

Traohuma  plcturatua.     Horse-mackerel.    Not  uncommon. 

Orcynna  alalonga.     Tunnif.    A  few  observed  that  weighed  20  or  25  pounds. 

Archoplitea  intermptua.  Pei-ch.  One  of  the  best  fresh-water  food- fishes  of  the  coast.  Its  abundance 
has  greatly  decreased  of  late,  and  the  price  keeps  correspondingly  high,  averaging  more  than 
double  that  of  the  chinook  salmon.  The  greater  part  of  the  supply  comes  from  the  Sacramento 
River. 

Roccua  lineatua.  Striped  Baas.  The  most  common  name  by 'which  this  fish  is  known  on  the  east 
coast,  viz,  rockfish  or  rock,  is  fortunately  never  used  in  California,  the  designation  rockfish  being 
reserved  for  various  species  of  Sebastichthys.  The  striped  bass  is  found  in  the  city  markets  at  all 
seasons;  in  fact,  there  is  not  a  day  in  the  year  when  it  may  not  be  looked  for.  The  average 
weight  is  10  pounds,  although  a  great  many  smaller  fish  are  sold.  In  1890  the  board  of  supervisors 
of  San  Francisco  County  passed  an  ordinance  making  it  unlawful  to  buy,  sell,  or  have  in  pos- 
session any  striped  bass  weighing  less  than  8  pounds.  In  1891  the  ordinance  was  amended 
reducing  the  minimum  weight  to  3  pounds. 

Beriphua  politus.  Eingfish.  A  few  seen  every  day,  but  no  large  quantities  observed.  The  bulk  of 
the  receipts  comes  later  in  the  summer. 

EmbiotocidaB.  Perch;  Salt-water  Perch.  Numerous  species  of  this  interesting  family  were  seen  in  the 
markets  daily,  the  most  abundant  being  Ditrema  jacksoniy  the  black  surf-fish,  and  Hysterocarpug 
traski,  the  ''perch"  of  the  fresh- water  streams  of  this  region.  The  boxes  in  which  these  fish 
are  kept  in  the  markets  and  the  stalls  on  which  they  are  exposed  were  littered  with  the 
young. 

Hezagrammua  deoagrammus.    Sea  Trout;  Rock  Trout.    Common. 

Ophiodon  elongatua.  Codfish.  Even  at  this  late  day  there  are  many  San  Franciscans  who  believe 
the  true  cod  is  found  in  the  waters  immediately  adjacent  to  the  Golden  Gate,  and  this  fish,  the 
cultus-cod,  is  sold  by  no  other  name  than  codfish  in  the  markets  of  California.  Indeed,  I  waa 
approached  by  at  least  one  dealer  who  wished  me  to  state  that  the  fish  he  had  on  his  stall  was  a 
genuine  cod.  The  fish  is  found  in  San  Francisco  Bay  and  in  the  adjacent  sea  at  all  times.  Exam- 
ples weighing  10  to  20.pounds  were  observed. 

Bebaatichthya,  species.  Rockfish ;  Rock-cod,  The  members  of  this  genus  are  among  the  most  abundant 
and  important  fish  found  in  the  markets.  The  annual  sales  are  considerably  over  1,000,000 
pounds,  the  ruling  market  price  being  from  6  to  10  cents  a  pound.  Several  species  of  rockfish, 
in  varying  quantities,  but  usually  abundant,  were  noticed  every  day.  Those  positively  identified 
were  the  red  rockfish  {S.  ruber),  the  most  abundant  species,  the  black  rockfish  {S.  mystinuM),  the 
orange  rockfish  (S.  pinniger),  and  the  yellow-tailed  rockfish  (S.  flavidus). 

Microgadua  proximua.  Tomcod.  The  diminutiveness  of  the  tomcod  would  naturally  be  expected 
to  place  it  at  a  great  disadvantage  among  the  many  large  fishes  of  this  coast  having  recognized 
food  value.  On  the  contrary,  however,  the  sales  are  quite  large  and  the  prices  are  good,  although 
much  less  than  a  few  years  ago. 

Hippogloaaua  hippoglosauB.  Halibut.  A  fe\V  are  taken  by  the  San  Francisco  market  fishermen,  but 
tl»e  supply  is  always  small  and  uncertain,  and  the  price  commanded  by  the  fish  is  very  high, 
running  from  10  to  25  cents  a  pound.  This  condition  of  aftairs  offers  a  good  opportunity  for 
the  establishmeut  of  a  lialibut  fishery  out  of  San  Francisco,  and  it  seems  probable  that  a  very 
remunerative  fishery  might  in  time  be  built  up.  In  the  early  part  of  June,  1894,  a  vessel  reached 
San  Francisco  from  the  banks  off  the  northern  coast  with  75,000  pounds  of  fresh  halibut. 
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The  result  of  this  venture  is  thus  described  in  the  Examiner  of  June  10: 

''The  fish  war  which  has  been  agitating  the  local  fishermen  for  the  post  ten  days  is  now  oyer 
for  the  present.  Capt.  D.  Johnson,  of  the  schooner  Elwood,  wbo  came  down  from  the  northern 
waters  with  a  cargo  of  halibut,  has  sold  out,  and  it  will  be  five  or  six  weeks  before  he  will  be 
back  with  another  load.  When  the  Kltcood'it  cargo  arrived  halibut  w.a8  retailing  at  25  cents  a 
pound,  and  it  was  scarce  at  that.  Captain  Johnson  oftered  to  sell  all  his  fish  to  the  Fishermen's 
Union  at  a  very  small  price,  but  they  would  not  accept  it,  au<l  the  captain  opened  up  a  fish 
market  on  the  deck  of  the  schooner,  selling  retail  nt  5  cents  a  pound.  He  kept  two  men  busy 
cutting  up  the  fish  for  customers,  and  in  five  days  the  whole  cargo  of  75,000  pounds  was  sold. 
When  the  Italian  fishermen  heard  the  Elwood  was  coming  with  a  cargo  of  halibut  they  informed 
the  customs  oihcials  that  the  schooner  was  coming  down  the  coast  with  opium.  That  informa- 
tion was  sent  to  the  soun<l,  and  when  the  A7froo(^  was*passing  Cape  Flattery  a  revenue  cutter 
overhauled  her,  but  only  fish  and  ice  were  found  on  board.  When  the  vessel  tied  up  at  the  dock 
the  health  inspectors  were  informed  that  she  had  a^cargo  of  rotten  fish,  and  an  inspector  was 
sent  to  her  at  once,  but  he  bought  the  largest  fish  he  couhl  find  and  took  it  home  tor  his  own 
table.  None  of  the  fish-dealers  dare<l  handle  the  halibut  for  fear  of  being  boycotted  by  the 
local  men,  and  Captain  Johnson  was  forced  to  open  a  market  or  throw  the  fish  overboard. 

''As  soon  as  he  began  to  sell  the  local  men  got  into  their  boats  and  every  net.in  San  Francisco 
was  set  for  fish.  They  hoped  to  make  a  good  catch  and  glut  the  market,  but  Inck  was  against 
them  and  they  returned  almost  empty.  There  was  consequently  a  big  demand  for  halibut,  and 
now  the  schooner  is  cleared  of  her  cargo.  The  local  fishermen  say  that  another  cargo  shall  not 
be  sold  in  San  Francisco.'' 

Paraliohthys  califomicus.    Halibut.    Commonly  sold  under  the  name  of  halibut. 

Psettichthys  melanoBtictua.    Sole.    Only  a  few  seen. 

Pleiironectes  stellattui.  Flounder.  This  was  the  most  abundant  and  constant  flounder  in  the 
markets.  Enormous  quantities  were  observed  only  6  or  7  inches  long.  The  largest  weighed 
about  15  pounds.  Much  the  largest  part  of  the  flatfishes  which  reach  the  San  Francisco 
markets  is  caught  by  steam  vessels  fishing  with  paranzellas  oif  the  mouth  of  Drake  Bay. 

In  addition  to  fish  proper,  a  very  extensive  trade  is  done  in  other  fishery  products 
in  the  San  Francisco  markets.  In  fact,  the  vahie  of  the  mollusks,  crustaceans,  and 
reptiles  which  enter  into  the  fish  trade  of  the  city  is  greater  than  that  of  the  fish. 
The  following  products,  which  constitute  all  the  principal  economic  aquatic  objects 
additional  to  fish,  were  observed  in  the  markets  in  greater  or  less  abundance: 

MOLLUSKS. 

OmmaBtrepheB  tryonl.     Squid.    Consumed  chiefly  by  the  (Chinese,  although  also  eaten  by  natives  of 

southern  Europe.     On  one  occasion  a  Portuguese  woman  was  seen  to  take  a  small  fresh  squid 

from  a  counter,  bite  off  its  head,  and  devour  it  with  apparent  gusto  I 
OotopuB  punctatua.     Octopus;  Dcvil-finh.     Usually  exjiosed  for  sale  by  Huspending  from  hooks  in  the 

stalls  or  at  the  doors  of  markets.     Eaten  by  Chinese. 
Ofltrea  rufa.     Sative  Oyster ;  Cali/ornia  Oifster.     Sells  for  $3  to  $^1  per  bushel.     The  flavor  is  *'  coppery," 

and  the  oystor  can  not  be  relished  by  one  not  accustomed  to  it. 
Ostrea  virginlca.     Eastern  Oyster.    The  annual  sales  are  over  100,000  bushels,  valued  at  about  $^1  per 

bushel.     The  sui»ply  comes  from  San  Francisco  Bay,  and  depends  wholly  on  seed  and  jdants 

brought  from  the  East. 
Tapes  stamiiiea.     Hard  (lam. 
Mya  arenaria.    Soft  Clam. 
Modiola  capaz.    ^fussel. 

CRUSTACEANS. 

Cancer  magister.  This  was  the  only  crab  seen  in  the  markets.  It  weighs  from  1  to  4  pounds,  the 
average  being  U  or  2  pounds.  Next  to  oysters,  it  is  the  most  valuable  of  the  invertebrate  prod- 
ucts. The  annual  sales  amount  to  1,200,000  to  2,(XK),000  crabs,  having  a  value  of  5  to  7  cents 
each.     The  supply  is  largely  from  San  Francisco  Bay. 

Panulirus  interruptus.  Crawfish  :  Lobnter.  Reference  to  the  spiny  lobster  will  be  found  in  a  separate 
chapter.     The  name  crawfish,  by  which  this  is  often  called,  is  an  unfortunate  misnomer. 
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Crangon  francisconim.  Shrimp.  The  sales  of  shrimp  in  San  Francisco  are  very  large,  and  have 
increased  of  hite  years.  At  the  present  time  the  shrimp  is,  next  to  the  crab,  the  most  valnable 
crustacean  entering  into  the  city's  supply  of  water  food,  and  is  exceeded  in  valne  only  by 
oysters,  nnit  clams,  and  crabs.  In  1888  Mr.  Wilcox  found  that  290,000  pounds  of  fresh  shrimp, 
worth  $23,200,  or  8  cents  a  pound,  were  sold  in  the  markets;  in  1893  Mr.  Alexander  ascertained 
that  the  receipts  amounted  to  825,000  pounds,  valued  at  $41,250,  or  5  cents  a  pound.  As  is  well 
known,  the  shrimp  fishery  is  in  the  hands  of  the  Chinese,  who,  in  addition  to  selling  large 
numbers  in  a  fresh  condition,  dry  and  ship  to  China  much  larger  quantities. 

REPTILES. 

Rana  pretiosa.  Bullfrog.  This  animal  is  figuring  more  conspicuously  in  the  San  Francisco  markets 
each  year,  and  already  has  great  commercial  value.  The  ruling  price  is  $3  to  $4  per  dozen,  and 
the  annual  sales  amount  to  between  5,000  and  10,000  dozen. 

Chelopus  marmorataB.  Terrapin,  Between  1,000  and  2,000  dozen  are  sold  annually  in  San  Fran- 
cisco, at  $3  to  $5  per  dozen.  The  supply  comes  chielly  from  the  marshy  regions  at  the  mouth  of 
the  Sacramento  River. 

Chelonia  virgata.  Sea  Turtle  /  Green  Turtle.  Reaches  the  San  Francisco  markets  from  the  southen? 
coast  and  Lower  California. 

THE  PACIFIC  WHALE  FISHERY. 

The  principal  whaling  port  in  the  United  States  is  now  San  Francisco.  Besides 
having  a  numerous  home  fleet,  that  city  is  the  rendezvous  of  a  large  number  of  New 
Bedford  vessels.  The  growth  of  the  whaling  industry  on  the  west  coast  has  been  due 
to  the  scarcity  of  whales  in  the  Atlantic  and  their  abundance  in  the  North  Pacific  and 
Arctic  oceans.  The  present  importance  of  the  whale  fishery  carried  on  from  San 
Francisco  is  largely  due  to  the  extensive  use  of  steam  vessels,  which  are  considered 
essential  for  the  proper  prosecution  of  the  business  in  the  more  northern  latitudes. 

The  year  1893  was  the  most  successful  one  in  the  history  of  the  Pacific  whale 
fishery.  The  San  Francisco  fleet  killed  and  utilized  over  350  whales,  of  which  294 
were  bowheads,  a  much  larger  number  than  had  been  obtained  in  any  previous  year. 
The  quantity  of  bone  represented  by  this  catch  was  404,600  pounds,  valued  at 
$1,246,168;  and  6,740  barrels  of  oil,  worth  $93,160,  were  extracted. 

The  fleet  consisted  of  46  vessels,  of  which  20  were  sailing  craft  and  26  were 
steamers.  Eleven  of  the  sailing  vessels  took  16  bowhead  whales  and  9  took  none,  the 
season  for  this  class  of  vessels  thus  being  a  failure. 

The  year  was  remarkable  for  the  remote  grounds  frequented  by  the  steamers,  and 
the  abundance  of  whales  there  found.  While  none  of  the  sailing  vessels  ventured 
east  of  Point  Barrow,  owing  to  the  ice  and  fog,  a  large  part  of  the  steam  fleet  did  so, 
going  as  far  as  Ilerschel  Island,  Cape  Bathurst,  and  Banks  Island.  Four  steamers, 
which  had  wintered  at  the  north  of  the  Mackenzie  River,  took  94  whales  oif  Cape 
Bathurst,  where  they  went  in  July.  Returning  to  the  vicinity  of  Herschel  Island, 
they  were  joined  by  9  steamers  from  the  west,  and  this  fleet  of  13  vessels  took  164 
whales  by  the  middle  of  September,  1893.  Ten  vessels  that  went  to  Okhotsk  Sea  and 
Bristol  Bay  captured  15  whales,  2  obtaining  nothing. 

The  present  aspects  of  whaling  in  the  Pacific  are  thus  referred  to  by  the  San 
Francisco  Call: 

The  whalo  is  destined  to  disappear  from  the  North  Pacific  much  more  speedily  than  he  was  driven 
from  the  eastern  approaches  to  the  Arctic.  The  whale  fleet  sailing  out  of  the  port  of  San  Francisco 
has  this  year  caught  in  Arctic  regions  no  less  than  353  whales.  The  product  of  this  season's  catch 
would  have  been  represented  by  about  $2,000,000  had  prices  remained  as  they  were  about  three  years 
ago.     When  one  small  steamer  takes  62  whales  in  a  single  season,  and  a  still  smaller  one  kills  64,  there 
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is  a  striking  illustration  of  what  steam  is  doing  for  the  extermination  of  the  whale  in  the  Pacific. 
There  will  be  no  restriction.  The  whale  fishery  by  sailing  vessels  has  for  some  time  been  unprofitable. 
What  the  sailing  craft  would  not  do  in  a  lifetime  of  years  the  steam  whaler  will  pretty  efi'ectually 
accomplish  in  a  very  few  years. 

MINOR  NOTES. 
A  LARGE   SKATE. 

At  Astoria,  on  June  20,  two  salmon  gill-net  fishermen  brought  in  a  very  large 
skate,  which  had  become  entangled  in  their  net  at  the  mouth  of  the  river.  It  was 
landed  at  a  cannery,  and  was  said  by  a  number  of  people  who  saw  it  to  have  been 
the  largest  skate  ever  landed  in  Astoria.  Its  greatest  width  was  5  feet,  its  total 
length  was  a  little  over  G  feet,  and  its  weight  was  150  pounds.  A  Chinese  salmon- 
dresser  was  engaged  to  open  the  fish;  its  alimentary  tract  was  found  to  contain  a 
number  of  crabs  (Ort wee/-  niagister),  some  of  which  were  almost  whole.  The  Chinese 
cannery  hands  watched  the  evisceration  of  the  skate  very  intently,  and  when  the 
opportunity  came  hastily  madeiott  with  the  intestines,  which  are,  by  them,  considered 
a  great  delicacy.  From  a  sketch  made  of  this  skate  and  an  examination  of  the  teeth 
the  specimen  has  since  been  identified  as  the  big  skate  (Raia  cooperi  Girard).  It  is 
the  largest  representative  of  the  genus  on  the  Paeific  coast,  and  is  said  by  Jordan 
&  Gilbert  to  have  an  egg  case  nearly  a  foot  in  length.  According  to  those  authorities, 
it  is  abundant  from  Monterey  to  Sitka. 

FISH  IN   LOS   ANGELES  MARKET. 

At  Los  Angeles,  on  June  5,  the  following  meager  representatives  of  the  rich  fish 
fauna  of  the  coast  of  Los  Angeles  County  were  seen  in  the  market,  which  is  supplied 
by  the  fishermen  of  San  Pedro : 

Seriola  dorsalis.     Yellow-tail.     One  fish  weighing  25  ]>ounds. 

Orcynus  alalonga.     Albacore.     One  weighing  25  pounds. 

Sarda  chilensis.     Bonito.    Two  having  weight  of  S  pounds  each. 

HalichcBres  aemicinctus.    Ktlpjhh.     Several  weigli'ing  about  a  pound  each. 

Sebastichthys,  species.     Rovkfish.    A  number  of  these  iish,  belonging  to  several  species,  were  on  sale. 

LeptocottustarmatUB.     Sculpin.    A  few. 

Paralichthys  californicns.    Halibut.    Several. 

Oncorhynchus  chouicha.     Salmon.    A  few  from  San  Francisco. 

Microgadus  proziinus.     Tomcod.     Common. 

Some  anchovies  {Stolfphonia  ringem)  prepared  as  ^*  Russian  sardines"  were  also 
seen. 

FKESHWATEU    CRAWFISH. 

The  business  of  taking  crawfisli  for  market  is  of  very  recent  origin,  and  their  utili- 
zation is  as  yet  limited.  Several  species  of  the  genus  Potamohim  are  found  in  the  west 
coast  States,  but  they  are  taken  only  in  a  few  localities.  They  may  be  seen  exposed 
for  sale  in  San  Francisco  and  rortkuul.  They  are  especially  numenmsin  the  sloughs 
of  the  Columbia  and  Wilhunette  rivers,  from  which  the  greater  part  of  the  supply  is 
now  drawn,  although  they  occur  in  great  abundance  in  suitable  situations  throughout 
this  region.  On  June  18  several  hundred  remarkably  large  and  fine  looking  crawfish 
were  seen  at  a  fish-stand  in  Portland.  Some  were  somewhat  over  0  inches  in  body 
length. 
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The  Oreganian  of  June  19  stated  in  regard  to  the  crawfish  trade  of  that  city: 

The  first  shipment  of  big  crawfish  from  down  the  river  was  received  here  yesterday,  and  some 
of  them  were  whoppers,  at  least  6  inches  in  length,  lliey  look  more  like  young  lobsters  than  ordi- 
nary crawfish.  There  is  quite  a  demand  for  these  crustaceans,  now  that  the  Americans  have  begun 
to  learn  what  the  French  and  Germans  have  long  known — that  they  are  delicacies.  There  is  no  end 
of  them  in  the  Columbia  and  Willamette,  where  they  grow  to  large  size,  and  smaller  ones  are  found 
in  nearly  every  stream  in  the  State.  Quite  a  business  is  done  by  several  persons  in  shipping  cooked 
and  spiced  crawfish  to*San  Fnmcisco,  where  there  is  a  great  demand  for  them,  and  they  are  now  found 
regularly  on  the  bill  of  fare  at  a  number  of  restaurants.  It  is  not  likely  that  there  will  ever  be  so 
many  millions  of  dollars  in  the  crawfish  fishery  as  in  the  salmon,  or  even  in  the  sturgeon  and  shad, 
but  it  can  be  made  to  yield  a  profit  to  many  fishermen. 

Mr.  A.  B.  Alexander,  of  the  Fish  Commission  steamer  Albatross,  found  that  in 
1893  the  quantity  of  crawfish  received  by  Portland  dealers  was  25,000  dozen,  with  a 
value  to  the  fishermen  of  $3,000,  or  1  cent  each. 

FISHES  OF  MONTEREY  BAY  AND  VICINITY. 

The  mounted  collection  of  fishes  of  Mr.  B.  O.  Winston,  of  Pacific  Grove,  has 
already  been  referred  to.  The  collection  is  interesting  in  that  it  is  a  fair  represen  tation 
of  the  fish  fauna  of  a  definite  part  of  the  coast,  being  made  up  from  specimens  drawn 
almost  exclusively  from  the  immediate  vicinity  of  Monterey;  that  is,  from  Monterey 
Bay  and  the  adjacent  ocean.  Mr.  Winston  has  courteously  supplied  a  list  of  the  fishes, 
which  discloses  some  interesting  species  and  seems  worthy  of  presentation. 


Polistotrema  slonti.    Hagfish. 

Heptranckiai  maculatua.    Seven-giUed  Rhark. 

Catultti  liter.    Puff*y  shark. 

Triakis  aemifasciatM,    Leopard  shark. 

CarchaHtiu8  glaucua.    Blue  shark. 

Alopiaa  vulpes.    Thresher  shark. 

Lamna  oomubica.     Mackerel  shark. 

Squalua  acanthias.     Dog  shark. 

JthinobalHS  productus.    Shovel-nose  shark. 

Jiaia  inornata.    Skate. 

Baia  stellulata.    Skate. 

Myliobatis  californicua.    Stingray. 

Alepidosaurus  borealis.    Lance-fish.     Rare. 

Synodus  lucioceps.     Lizard-fish. 

ExocooiuB  caI\fornicu8.     Flying-fish. 

Siphostoma  californiense.     Pipefish. 

Hippocampus  ingens.    Sea-horse.     Rare. 

Sphyra'na  argeniea.     Barracuda. 

Scomber  coliat.     Mackerel. 

Sat  da  chilensia.     Skipjack. 

Trachunis  picturatus.     Horse  mackerel. 

Seriola  dorsalis.     Yellow-tail. 

Girella  nigricans,    Kingfish. 

Diirema  later  ale.     Blue  porch. 

.     Surf-fish. 

m 

Caulolatilus  princeps,     Whitcfisli. 
Hexagrammus  decagrammus.     Sea  trout. 
Ophiodon  elongatus.     California  cod. 
Anoplopoma  fimbria.     Black  cod. 


Sebastodes  paueispinis,    Boccaccio 
Sebastichthys  fiavidus.    Yellow-tailed  rockfish. 

viiniatus.    Rasher. 

ruber.    Red  rockfish.    Very  rare. 

constellatus.     Spotted  corsair. 

maliger. 

nebulosus.    Garrupa. 

serriceps,    Treefish.   Not  common. 

nigrocinctus.    Black-banded  rockfish. 
One  specimen. 

goodei. 
Sebastolobns    alascanns.     Alaska  rock-cod.    Very 

rare.     Two  specimens. 
Jcelinus  quadriseriatus.     Sculpiu. 
Enophrys  bison.     Scorpion-fish. 
Nantichthys  oculofasciatus.     Scnlpin.     Four  speci- 
mens. 
Rhamphocottns  Hchardsoni.     Ramfish. 
Porichthys  margarilaius.    Midshipman. 
Xeoclinus  satincus,     Batfish.     Rare. 
Clin  us  evides.    Blenny. 
Xiphister  mucosus.     Blenny. 
Cebedichthys  marmoraius.     Crested  blenny. 
Anarrichthys  ocellatus.    Wolf-fish. 
Microgadus  proximus.    Tomcod. 
Hippoglossus  hippoglossus.     Halibut. 
Lepidopsetia  bilineaia.     Sole. 
Pleuronectes  stellatus.    Rough-jacket  flounder. 


19.-FEHDIXG  AND   REARING    FISHES,  PARTICULARLY  TROUT,  UNDER 

DOMESTICATION. 


By  WILLIAM  F.  PAGE, 
Sup:rintetiJent  of  CniteJ  States  Fish  Commission  Station  at  Xeosho^  Missoun. 


ARTIFICIAL  FOOD. 

In  the  summer  of  1893  I  presented  a  paper  at  tlie  Chicag^o  meetinjj:  of  the  American 
Fisheries  Society  under  the  title:  Phint  Yearlings  Where  Needed.  A  portion  of  the 
paper  contained  a  summary  of  some  studies  which  I  had  made  on  feedin*?  and  rearing 
fishes.  The  present  paper  is  an  elaboration  of  that  summary  by  adding  the  results 
of  further  study  and  investigation. 

To  the  fish-culturist  striving  to  improve  methods  and  results  the  importance  of 
the  question  of  fish  food  can  scarcely  be  exaggerated.  Aside  from  the  interest  on  the 
cost  of  the  phint  and  pay  of  the  necessary  employes,  it  is  the  principal  fixed  charge, 
and  in  most  cases  the  only  item  of  expense  capable  of  reduction,  or,  what  amounts  to 
the  same  thing,  the  most  promising  field  for  obtaining  better  results  for  the  outlay. 

I  address  myself  particularly  to  those  fish-culturists  who  are  engaged  in  rearing 
fishes  to  be  sold  for  food,  and  to  those  who  see  the  necessity  for  planting  large  fish  in 
certain  waters  intended  to  be  stocked.  The  paper  will  have  little  interest  for  those 
who  dispose  of  their  fish  as  fry.  To  the  former  class  the  data,  if  not  the  deductions, 
must  possess  some  value. 

Nowhere  in  the  literature  of  fish-culture  obtainable  at  the  general  book  stores 
can  the  prospective  investor  find  an  answer  to  the  natural  question,  How  much  will 
it  cost  to  raise  a  pound  of  trout?  unless  we  except  the  statements  made  in  the 
concluding  chapter  of  Domesticated  Trout,  a  part  of  which  was  written  twenty-two 
years  ago,  and  the  remainder  in  1890,  statements  which,  I  think,  Mr.  Stone  would  not 
care  to  guarantee  to  day.*     In  1864  Mr.  Francis  Francis  wrote: 

Doubtless  some  kinds  of  food  agree  with  them  [tront]  fur  better  than  others.  But  we  know  very 
little  on  this  branch  of  the  subject.  It  is  dreamland  to  us,  with  very  little  ascertained  waking  reality. 
Few  experiments  of  any  note  have  been  tried  in  the  feeding  of  fishes,  this  being  as  yet  almost  untrodden 
ground. 

This  remark  is  as  true  today  as  when  written,  thirty  years  ago,  and  stands  as  a 
monument  to  the  want  of  progress  among  American  fish-culturists.  I  say  American 
fish-culturists,  for  fortunately  the  Europeans  have  progressed  in  this  direction. 
Because  over  two  decades  ago  a  fish-culturist,  groping  in  the  dim  light  of  a  closely 
shuttered  house  illuminated  by  a  single  bull's  eye  lantern,  killed  his  trout  with  a  diet 
of  milk  curd,  and  another  expert,  with  as  much  (or  as  little)  light  in  the  house  and  on 


"*  In  the  Transactions  of  the  American  Fisheries  Society  for  1892,  iMr.  F.  N.  Clark  presents  some 
calculations  on  the  cost  of  raising  yearling  fish,  and  in  the  United  States  Fish  Commission  Hullotin 
for  1893,  page  228,  Mr.  C.  G.  Atkins  gives  some  similar  data;  but  neither  of  theui  reduces  the  cost  to 
pounds  of  fish;  without  which,  for  the  purposes  of  this  discussion,  the  data  possess  little  or  no  value. 
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the  subject,  killed  his  fry  with  the  yolk  of  hens'  eggs,  the  law  was  laid  down,  ''You 
must  not  use  curd  or  hens'  eggs  for  fish  food,"  and  these  two  really  valuable  articles 
were  placed  on  the  blacklist.  Unfortunately,  with  all  our  vaunt  of  being  the  most 
advanced  of  the  world's  nations  in  fish-culture,  we  are  so  conservative  that  it  rarely 
happens  that  an  article  which  once  finds  itself  on  the  list  of  prohibited  foods  receives 
a  second  trial.  As  a  matter  of  fact,  one  of  the  best  experts  in  the  world  to-day,  one 
who  makes  the  business  pay  a  handsome  return  on  the  money  invested.  Sir  James 
Maitland,  of  Scotland,  as  far  back  as  1878  was  using  fifteen  dozens  of  hens'  eggs 
daily.  Again,  one  of  the  State  fish  commissions  west  of  the  Mississippi  River  depends 
largely  upon  curd  as  a  trout  food.*  Their  work  will  be  shown  to  compare  favoral)ly 
with  that  of  other  places  where  these  cheap  articles  are  interdicted. 

Another  article  proscribed  by  one  of  the  books  on  fish-culture  is  to-day  almost  the 
sole  food  of  one  of  the  best-paying  private  hatcheries  in  America.  These  instances 
are  stated  to  show  that  the  rules  laid  down  in  the  text-books  are  not  in  all  cases  reliable, 
having  been  too  frequent!}^  drawn  from  a  single  illy  conducted  experiment.  Scarcely 
any  of  the  writers  have  anything  to  say  on  the  really  important  question,  IIow  much 
food  is  rerjuired  to  produce  a  given  result?  Nowhere  in  the  English  books  are  data 
and  rules  given  which  would  enable  one  to  calculate  with  any  degree  of  exactness  the 
amount  of  food  needed  during  a  given  period  for  a  given  number  of  fish.  One  impor- 
tant use  of  such  knowledge  would  be  the  calculating  of  a  periodic  supplj^  of  food  for 
some  hatchery  situated  away  from  the  lines  of  easy  and  cheap  transportation.  Should 
the  feasibility  be  demonstrated  of  the  preparation,  at  the  base  of  chenp  supply,  of  an 
artificial  food  to  be  preserved  and  shipped  in  large  quantities  l)y  freight  to  off-lying 
hatcheries,  the  question  would  naturally  arise,  Hovr  much  will  be  needed  during  the  next 
six  or  twelve  months?  The  early  experimentalists  contented  themselves  with  saying 
that  such  and  such  things  made  safe,  cheap,  and  economical  foods  (in  nearly  every 
case  having  ref(*rence  to  liver,  heart,  and  lungs  of  animals),  and  that  such  and  such 
were  ])oisonons  to  the  fish,  and  quietly  ignored  the  question  of  definite  quantities. 

The  fact  is  that  there  is  scar(»ely  an  article  in  the  entire  gamut  from  curd  to  horse- 
rtesh  that  may  not  be  fed  to  trout  with  perfect  safety.  The  questions  are,  or  should 
be:  What  amount  per  day  of  a  given  article  will  be  needed  to  produce  a  pound  of 
trout  within  a  given  time?  Is  this  amount  of  food  beneficial  or  harmful  to  the  correct 
or  normal  develo))ment  of  the  fish?  If  harmful,  can  it  be  rendered  harmless  by  the 
admixture  of  other  foods?     And,  finally:  Can  the  grower  for  the  market  find  a  profit! 

In  my  ('hicago  paper  it  was  stated: 

TIhm'c  art;  ain()ii<;  fishes,  in  coiiiinou  witli  other  aniiuals,  several  dk'taries.  some  followed  from  a 
matter  of  ehoiee,  some  from  necessity,  an<l  others  from  ii^noranco  on  the  part  of  the  attendant.  They 
may,  for  convenience,  l)e  thns  ("lassified:  First,  hare  subsistence  diet,  merely  suslaininj^  life  and 
resultinj^  m  stunted,  deformc^d  fish,  or  starvation;  second,  healthy  diet,  promotin^jc  normal  «jjrowih 
and  devcloinnent;  third,  fattenin'j;  diet,  fittin^jj  for  In'aviest  marhetahle  wei<L:ht;  and,  fourth,  over- 
fatteniniLC  diet,  causinjjj  a  temporary  or  i)ermani'nt  stippression  of  the  funetions  of  the  reproductive 
orj^ans,  a  ])artial  or  total  destruction  of  the  eyes,  and  iutlannuation  of  the  intestines,  frecjuently 
resulting  in  death. 

A  considerable  percentage  of  American  fishcnltiirists  are  to-day  confining  their 
stock  to  the  first  diet,  either  in  quantity  or  (piality  of  food,  and  are  yearly  producing 
stunted  or  half-starved  fry  which,  by  courtesy,  are  called  yearlings.  Dismayed  by 
their  own  early  exi)eriences  and  those  of  the  first  experimentalists  in  feeding  fishes, 
thev  have  not  onlv  stricken  article  after  article  from  the  list  of  available  foods,  but 


'  Practical  Trout  Culture,  Dr.  slack,  page  123:  "Curd  is  absolutely  poisonous." 
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have  reduced  the  quantity  below  the  point  of  healthy  development.  One  of  the  early 
writers  has  said,  with  every  appearance  of  correctness,  that  if  the  fry  are  starved  in 
infancy  they  become  stunted,  the  bones  harden,  and  afterwards  no  amount  of  feeding 
will  cause  them  to  expand  suthciently  to  x^ermit  of  growth.  Unquestionably,  it  is  at 
this  stage  in  the  rearing  of  fishes  (the  earliest  feeding  of  the  fry)  that  the  greatest 
amount  of  damage  is  possible  and  the  most  lasting  hurt  frequently  done.  It  is  the 
most  dirticult  stage  in  feeding  and  rearing,  because  it  is  at  this  point  that  intelligence 
and  tidelitv  are  needed  more  than  at  anv  other  time. 

In  the  first  feeding  of  fry  it  is  not  practicable  to  weigh  the  fry  or  their  food  so  as 
to  instruct  the  caretaker  as  to  the  allowance  of  food;  though  after  the  fry  have  been 
taking  food  for  some  little  time  it  is  possible  to  determine  their  weight,  but  it  is 
scarcely  probable  that  any  except  the  most  careful  exi)erimentalists  will  ever  expend 
the  time  and  labor  necessary.  It  is  not  likely  that  any  better  method  for  this  deter- 
mination will  be  devised  than  that  of  Mr.  Charles  G.  Atkins,  of  the  U.  S.  Fish  Com- 
mission.    Ilis  method  is  as  follows: 

The  fish  are  first  gathered  in  a  fine,  soft  haj^:  net,  commonly  one  made  of  cheese  cloth,  and  from  this, 
hanging  meanwhile  in  the  Avater,  yet  so  that  the  fish  can  not  escape,  they  are  dipped  out  a  few  at  a 
time  in  a  small  dipper  or  cup,  counted,  and  placed  in  a  pail  of  water  or  some  other  receptacle.  This 
counting  is  generally  x>r(»liminary  to  weighing,  and  in  this  case  the  fish  after  counting  are  placed  in 
another  bag  net,  in  which  thry  are  h»were<l  several  hundred  at  a  time  into  a  pail  of  water,  which  has 
been  previously  weighed,  and  the  increase  noted.  With  care  to  avoid  transferring  to  the  weighing 
pail  any  surx)lus  of  water,  this  is  a  correct  method  and  very  easy  and  safe  for  the  fish. — (Bulletin  of  the 
U.  S.  Fish  Commission,  1893,  p.  227.) 

Mr.  Atkins  does  not  say  so,  but  it  would  seem  that  he  must  deduct  from  the 
increased  weight  the  weight  of  the  wet  bag  net  immersed  in  the  weighing  pail. 

Only  judgment,  experience,  fidelity,  and  watchfulness  on  the  part  of  the  attendant 
charged  with  the  feeding  will  be  found  to  answer  at  the  time  when  the  fish  tirst  com- 
mence to  take  foo<l ;  and  unless  these  qualifications  are  enqjlo^'ed  the  tish  are  either  fed 
to  death  or  starved.  Some  of  the  rules  for  feeding  young  fry  would  be  laughable  if  it 
were  not  for  the  memory  of  the  helplessness  of  the  tish.  A  rule  at  one  hatchery  is  to 
give  them  all  they  will  hold;  another  a((|uaintance  says  keei>  them  hungry  all  the 
time.  Tliere  are  few  happy  mediums  in  practice.  Years  ago  the  idea  was  dissemi- 
nated that  any  clever  youth  of  ordinary  capacity  could  safely  be  intrusted  with  the 
care  and  feeding  of  fishes.  I'nfortunately  the  idea  is  not  yet  entirely  eradicated. 
They  are  short  sighted  managers,  blind  to  the  principles  of  protection  of  animals  from 
cruelty,  who  leave  this  most  im])ortant  branch  of  the  work  in  the  hands  of  any  exccj)t 
the  i)atient,  intelligent,  skilled  workman. 

Not  all  cases  of  semistarvation  and  stunting  have  resulted  from  the  causes 
mentioned — ignorance  or  fear  on  the  part  of  the  attendant.  Cases  have  fallen  inider 
my  observation  where,  from  various  causes,  the  desired  food,  either  as  to  kind  or 
(piality,  was  not  obtainable.  Again,  some  fishes,  particularly  brook  trout  fry,  will 
persistently  decline  the  most  dainty  and  delicately  prepared  foods,  ^ly  own  opinion 
is  that  when  a  lot  of  fry  is  found  acting  in  this  manner  the  best  thing  the  cultiu'ist 
can  do  for  himself  is  to  cret  rid  of  them  at  an  earlv  <lav.  Thev  will  never  nmke  fine 
tish.     *  Several  reasons  have  been  advanced  to  account  for  this  peculiarity  on  the 


"  In  this  connection  th<»  (|uestion  presents  itself:  May  we  not  from  this  find  a  j)ossil)le  reason 
why  in  certain  streams,  presenting  a  i':\\v  abundance  of  food,  we  never  find  trout  above  lingcrlings  in 
size.  I,  of  course,  suppose  tliat  in  nature,  as  well  as  in  artificial  fish-culture,  there  are  cas<s  Avhero 
the  young,  from  some  cause,  will  not  eat.  and  it  is  more  than  probable  that  in  many  lots  of  fish 
hatched  naturally  a  large  i)ercentage  never  find  any  food,  or  find  it  too  late  to  prevent  or  arrest  the 
stunting  process.     Once  stunted,  always  stunted. 


'  I, 
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part  of  certain  lots  of  trout,  none  of  wbicli  are  entirely  acceptable.  One  writer* 
asserts  that  at  the  time  of  the  absorption  of  the  sac  the  fry  rises  in  search  of*  natural 
food,  and  if  he  does  not  find  it  he  is  compelled  to  take  the  artificial  food  prepared  for 
him,  and  the  difficulty  of  adapting  his  stomach  to  this  food  results  in  a  loss  which 
varies  from  50  to  75  per  cent. 

Another  fish-culturist  says  that  they  fail  to  assimilate  the  artificial  food  and  die. 
In  passing,  I  hope  to  be  pardoned  for  asking  if  the  trout  fry  in  the  feeding  troughs 
ofl'ered  artificial  food  when  nature  demands  an  aliment,  even  granting  for  argument 
that  they  can  not  always  assimilate  it,  are  not  in  better  position  to  fight  the  battle  of 
life  than  the  trout  fry  in  the  streams,  either  hatched  or  planted  there,  where  they  too 
frequently  find  an  entire  absence  of  food,  for  we  know  that  streams  are  as  frequently 
barren  of  natural  food  for  trout  fry  as  the  streets  of  cities  are  barren  of  food  for 
children.  They  live  and  reach  a  certain  phase  of  maturity,  but  the  product  too  often 
falls  short  of  expectations. 

At  one  large  establishment  where  the  yearling  fish  have  for  a  number  of  years 
been  abnormally  small  the  trouble  is  thought  to  be  due  to  prevailing  low  temi^erature 
of  water.  This,  in  a  measure,  may  be  true,  for  it  is  a  generally  accepted  opinion  that 
trout  will  not  readily  take  their  food  on  cold  and  cloudy  days,  and  it  is  not  unreasonable 
to  suppose  that  the  same  cause  would  prevail  in  water  of  a  constantly  low  temperature. 
My  own  observations  lead  me  to  believe  that,  outside  of  the  spawning  season,  properly 
trained  trout  will  eat  as  greedily  during  a  snowstorm  as  during  fair  weather. 

To  whatever  cause  due,  it  must  be  admitted  by  every  candid  and  impartial  observer 
that  thousands  of  trout  are  annually  raised  which  in  size  fall  short  of  a  commensurate 
return  for  the  time,  interest,  and  money  expended.  I  hope  to  show  that  a  i)artial 
correction  is  possible  by  the  use  of  an  adequate  quantity  of  proper  food.  Private 
fish-culturists,  selling  yearling  fish  at  so  many  dollars  per  thousand,  are  more  than  any 
others  interested  in  making  this  correction.  Information  is  beginning  to  be  dissemi- 
nated on  this  subject,  and  the  purchaser,  who  a  few  years  since  was  willing  to  pay 
fancy  prices  for  that  most  meaningless  and  illy  defined  of  all  salable  products — year- 
ling trout — is  now  commencing  to  ask,  "Of  what  size  are  the  fish  ?"  It  seems  to  me 
that  it  would  be  rational  and  fairer  to  all  i)arties  to  establish  a  weight  per  thousand 
and  grade  the  prices  up  or  down  as  the  weight  rose  above  or  fell  below  the  standard. 

The  importance  of  making  such  correction  as  above  suggested  is  apparent,  for  if 
at  times  we  are  stocking  streams  with  stunted  fish  we  are  antagonizing  one  of  the 
hopes  and  claims  of  fish-culture,  namely,  the  improvement  of  existing  species.  I 
care  not  how  carefull}^  the  breeders  may  be  selected,  how  minutely  all  the  essentials 
of  impregnating,  hatching,  and  trans])orting  receive  attention,  the  resulting  adult 
fish  will  never  be  of  large  size  and  tine  quality  unless  the  fry  have  been  properly  fed; 
and  it  is  probable  that  if  these  fry  have  been  stunted  their  progeny  will  be  stunted. 
The  progressive  and  enlightened  cattle-breeder  looks  closely  to  it  that  those  individuals 
which  are  to  perpetuate  his  herd  have  received  proper  feeding  and  acquired  full  and 
normal  development;  and  if  by  chance  a  runt  is  among  the  herd,  it  is  set  apart  from 
the  breeders.  For  the  same  reason  we  should  not  allow  stunted  fishes  to  enter  into 
the  brood  stock  or  into  streams. 

Against  the  danger  of  under  feeding  there  should  be  little  cause  to  warn  the 
culturist  engageil  in  growing  for  the  market.     But  because  I  have  known  such  cases, 


*  Mr.  Herschei  Whitaker,  Trans.  American  Fisheries  Society,  1?<92,  p.  i»6. 
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the  warning  is  distinctly  given  to  the  private  fi.sh-(!ulturist.  The  greatest  draw- 
back against  raising  large  trout  in  a  given  time  (possibly  surpassed  by  an  improper 
selection  of  breeders)  is  an  improperly  prepared  food  given  in  starvation  rations  to 
the  fry.  "  As  the  animal  is,  so  to  speak,  made  during  its  early  age,  and  as  during 
this  period  its  assimilating  organs  acr[uire  their  strength  and  their  power  of  absorp- 
tion, a  young  fish  which  is  insufficiently  fed  not  only  grows  very  slowly,  but  will  never 
become  a  fine  fish."*  Time  was,  and  unfortunately  is  yet  with  too  many,  that  canni- 
balism was  the  only  danger  feared  from  fry  on  short  rations.  Cannibalism  was  a  very 
good  bugbear,  but  the  true  danger  does  not  lie  there,  as  it  is  always  capable  of  correc- 
tion in  a  short  time. 

The  discussion  of  the  second  and  third  diets  mentioned  will  be  passed  over  for 
the  present  and  we  will  proceed  to  look  at  SDine  of  the  ill  effects  of  the  fourth,  over- 
fattening  diet, ''causing  a  temporary  or  permanent  suppression  of  the  reproductive 
organs,  a  partial  or  total  destruction  of  the  e^es,  and  inflammation  of  the  intestines, 
frequently  resulting  in  death.'-  Nearly  every  fish-culturist  of  experience  has  seen 
the  two  latter  evils,  "pop-eyes"  and  'Mnflamed  intestines;"  whilst  many  have  observed, 
without  knowing  the  cause,  the  retardation  of  the  genital  organs  of  the  fishes.  It 
seems  fairly  probable  that  the  causes  known  to  afi'ect  the  breeding  of  other  animals 
will  in  like  manner  influence  the  breeding  of  fishes.  It  is  a  recognized  principle 
among  stock  breeders  that  an  overrapid  accumulation  of  fat  is  followed  by  partial 
or  total  sterility,  just  as  conversely  a  removal  of  the  genital  organs  is  always  followed 
by  a  rapid  accunnilation  of  flesh.  It  would  seem  that  the  two  processes  are  intimately 
connected,  and  that  an  excess  in  either  direction  is  at  the  expense  of  the  other.  The 
complaint  has  not  infrecjuently  been  made:  "My  fish  grew  finely,  attained  a  remark- 
able growth,  and  I  fully  expected  a  large  number  of  eggs  this  season,  but  got  very 
few."  It  rarely  or  never  occnrs  to  such  complainants  that  the  want  of  eggs  was  due  to 
the  exceptionally  fine  growth.  I  have  in  mind  a  hatchery  where  the  growth  of  brook 
trout  was  such  that  many  of  them  lost  their  eyes.  Eggs  were  obtained  in  fair  ([uan- 
tity,  but  they  were  of  such  low  degree  of  vitalit}^  that  the  seavSon  was  counted  a  failure. 
When  these  fish  were  marketed  their  (jualit}'  was  graded  low.  More  than  twenty 
years  previously  Dr.  Slack  had  noted  a  similar  occurrence.  In  his  book  (Practical 
Trout  Culture,  p.  121)  he  recounts  the  following: 

A  wealthy  gcntleuiaii  of  a  neighboring  State  (M)nstrii('te<l  a  weH-appointed  li.sh  farm,  with  weU- 
stocked  ponds.  To  his  surprise,  dnriug  the  spawning  season  but  few  eggs  couhl  be  obtained  and  but 
a  smaH  percentage  of  tlieso  could  be  impregnated.  We  were  consulted  in  regard  to  the  matter,  and  our 
first  look  at  his  fishes  shoAved  ns  plainly  the  cause  of  the  trouble.  The  fishes  were  enormous,  the 
bodies  greatly  swelled,  the  whole  cavity  of  the  abdomen  being  filled  with  layers  of  fat.  It  appeared 
that  the  proprietor  had  for  over  a  year  fed  them  twice  a  day  all  thej*  could  eat,  and  tlie  result  was,  as 
might  have  been  expected,  barren  and  unhealthy  fish. 

If  ever  artificially  reared  trout  sell  on  a  parity  with  wild  trout — and  there  is  no 
reason  why  they  can  not  be  made  to  do  so — it  will  not  be  the  overfed,  pop  eyed,  liver- 
reeking  fish,  which  will  produce  the  result.  The  danger  of  overfeeding  is  Just  as 
distinct  and  as  much  to  be  avoided  as  that  of  underfeeding,  though  obviously  the 
evil  effects  will  be  less  lasting  and  mor<»  restricted  in  results. 

Let  ns  now  turn  to  the  second  clas.sirtcation,  'Miealthy  <liet,  promoting  normal 
growth  and  development."  By  healthy  diet  I  mean  not  only  the  proper  amount  of 
food  per  day,  but  a  food  coini)osed  of  ])roper  constituents.     It  has  been  before  inti- 


'C.   Havcret-\Vatt<l;   T.  S.  Fisli  Commission  Bulletin,  1><87,  p.  210. 
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mated  that  the  writers  on  fish-culture  have  been  vague  in  dealing-  with  this  subject. 
A  few  quotations  will  serve  to  make  this  point  clear: 

This  quantity  varies  with  the  season,  the  qiiahty,  the  quantity,  and  temperature  of  the  water,  and 
other  circumstances,  andean  not  be  stated  definitely. — (Domesticated  Trout,  Livingston  Stone, p.  236. ) 

Under  favorable  circumstances  5  pounds  of  meat  food  m.ay  be  considered  an  etiuivalent  for  a 
pound  of  trout  growth,  with  2  and  3  year  olds.  For  any  given  quantity  of  2  or  3  year  olds  1  per 
cent  of  their  weight  may  be  regarded  as  an  adequate  average  daily  ration  the  year  round.  Two  .lud 
three  year  olds  will  double  their  weight  annually,  and  can  be  made  to  do  so  in  the  six  months  from 
May  to  September  by  extra  care  and  feeding. — (Domesticated  Trout,  p.  2G5.) 

As  to  the  quantity  of  food  necessary  for  a  given  number  of  trout.  This  is  difficult  to  give 
exactly,  as  it  will  vary  with  the  size  of  the  fish  and  the  season  of  the  year,  more  being  required  in 
moderate  weather  than  when  it  is  very  hot  or  cold.  For  1,000  three  year-olds,  about  5  pounds  of  liver 
or  lights  per  day. — (Trout  Culture,  Seth  Green,  p.  51.) 

When  six  mouths  old  a  bowlful  of  curd,  diluted  with  water,  will  answer  for  1,000  trout  fry. — 
(Trout  Culture,  Seth  Green,  p.  38.) 

Since  our  stock  of  iishes  attained  its  present  size  we  have  never  been  able  to  obtain  as  large  a 
supply  of  food  as  we  would  desire  ;  yet  we  find  that  our  stock  fishes,  weighing  in  the  aggregate  about 
a  ton  (2,000  pounds),  thrive  upon  50  i^ounds  of  lights  a  week,  fed  them  in  equal  proportions  on 
alternate  days.  As  aii  average  50,000  young  will  require,  when  6  mouths  old  and  well  supplied  with 
maggots,  about  a  pound  of  chopped  heart  thrice  weekly,  though  the  amount  varies  greatly. — (Practical 
Trout  Culture,  Dr.  J.  H.  Slack,  pp.121  and  125.) 

The  quantity  of  food  rcMpiired  is  also  large  (for  2-year-old  trout).  Three  pailfuls  of  chopped 
horse  are  given  daily  to  pond  15,  which  yields  from  20,0(X)  to  22,000  each  season.  The  food  is  measured, 
not  weighed,  but  each  pail  holds  14  pounds. — (History  of  Howietoun,  Sir  James  Maitland,  pp.  73 
and  74.) 

When  trout  are  raised  in  x»f>iitls  of  the  dimensions  I  have  given  it  is  evident  that  little  or  no 
dependence  is  to  be  i)laced  on  natural  feed,  such  as  flies  and  their  hirva*.  Hence  the  necessity  of 
providing  curds  or  liver  and  lungs  of  animals,  at  prices  that  will  not  cause  too  great  an  expenditure 
for  the  value  of  the  croj).  I  have  found  that  the  curd  from  the  milk  of  one  cow,  which  gave  14  quarts, 
would  feed  bountifully  1,000  or  1,200  trout  averagiug  five-eighths  or  three-quarters  of  a  pound,  the 
smallest  being  7  inches  long  and  the  largest  from  2  to  3  pounds  in  weight. — (American  Fish  Culture, 
Thaddeus  Norris,  j).  74.) 

These  quotations,  carefully  selected  as  the  expressions  of  the  five  most  generally 
read  English  writers  on  fish-culture,*  show  how  little  definite  and  accurate  information 
is  recorded  on  the  vital  question  of  what  should  constitute  a  proper  ration  for  a  given 
number  of  trout.  Sometimes  the  number  of  fish  is  stated,  sometimes  their  age,  in  one 
instance  the  approximate  weight  is  given,  and  only  one  English  writer  has  had  the 
courage  to  approach  scientific  accuracy.  But,  alas!  llis  formula  is  made  to  apply 
onl}^  to  fish  2  and  '3  years  old.  The  fry  and  the  fish  more  than  3  years  old  are  not 
provided  for. 

The  amount  of  food  necessary  for  the  maintenance  in  good  liealthof  a  given  lot  of 
fish  must,  as  with  any  other  animals,  be  in  direct  ratio  to  tlieir  weight,  not  their  age. 


*  From  writers  of  other  nationalities  the  following  (|untjitioii^'  may  In*  a((ei)table: 
By  ex])eriments  M.   Lugrin  has  ascertained  that  a  V»asin  may  contain  20.000 

young  fish  fnmi  8  to  12inontlis  old.  or  3. (MX)  two-year-old  trout  having  an  average  weight  of  2.50  grams 
*(i,\,  or  a  little  more  than  one-half  ])ound).     These  20,000  young  fish,  or  .S,(XO  trout,  consnuu^  about 
22  ])ounds  of  small    shrimps  per  day. — (The   Piscieultural  establishment  at  Grenia/.,  Franee;  by  C. 
Raveret-Wattel,  Hulletin  IJ.  S.  Fish  Connnission,  1SS7,  p.  200etseq.) 

At  Howietoun  it  is  on  the  weight  (one-iiftieth  of  the  living  wright)  that  is  determined  the  footl 
to  be  given,  a  method  which  a])pears  more  s(;iontilic  and  at  the  samo  time  nior«-  juactical  than  that  of 
*eeding  them  without  regard  to  age  or  develo])nient. — (Notes  of  M.  I)cs]»r«'-s,  ]iroprirtor  of  the  fish- 
cultural  establishment  at  \anteuil-en-Valh*e,  France.)  [1  hav<'.  not  lieen  able  to  find  this  formula  of 
one-liftieth  of  the  living  weight  anywherein  the  History  of  Howietoun,  and  1  su])posethat  M.  l^espn^s 
must  have  received  tlie  information  i>rivately.  I  am  fully  in  accord  with  M.  Desprcs  in  his  criticism 
on  the  value  of  this  formula.] 
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To  state  that  20,000  fish  require  three  buckets  of  food  per  diem,  without  statiug'  the 
weight  of  the  fish,  is  iusuftieient. 

One  of  the  first  things  to  impress  itself  upon  the  attention  of  the  student  of  tliis 
question  is  the  wi<le  and  ahnost  unaccountable  variation  in  the  size  and  weight 
acquired  by  fishes  of  the  same  species  under  different  hydrographic  and  climatologic 
conditions.  In  some  instances  this  variation  amounts  to  700  per  cent.  Compare  the 
weights  of  yearling  trout  raised  in  Colorado  and  Missouri.  Who  would  say  that 
1,000  of  the  Missouri  trout  should  be  restricted  to  the  same  dady  rations  as  a  like 
number  of  like  fish  in  Colorado?  Elsewhere  I  have  said  that  the  Colorado  trout  could 
not  consume  the  allowance  of  the  Ozark  (Missouri)  trout,  and  that  the  Ozark  trout 
would  stunt  or  starve  on  the  Colorado  allowance.  Better  results  will  be  obtained 
when  fish-culturists  realize  that  fishes  must  be  properly  and  plentifully  fed  in  their 
infancy  and  that  their  allowance  of  food,  regardless  of  age,  must  be  in  constantly 
ascending  ratio  with  their  increasing  weight. 

In  the  first  study  of  this  question  I  early  found  tho  lack  of  definite  data  in  the 
English  writings.  Correspondence  was  instituted  to  ascertain  the  general  practice. 
For  convenience  of  comparison  and  study  a  condensed  tabular  statement  of  the 
replies  received  is  here  presented : 

Food  and  (jrowih  of  iroui. 


Nanif  and  location  of 
establiBhmeut. 


Elova 
tiou 

above 
.sra 

level. 


!  Mran 
annual 

tenj 
.  ]>era 
ture  of 
\  water. 


Average  \ 
daily  ra  i 
tions,  in  ! 
pound.s. 
l»er  1. 000 1 
yearling  I 
"  trout. 


('haracter  of 
food. 


Natural    food 

present  in 

I>onds. 


'  Length 
of  aver- 
age year- 
ling 
trout. 


I 

I 

Solwav,  Scotland >      150 

HowietouD,  Scotland 300 

Guilford,    Enuland 

Uasleinere,   England 200 

Vivero,  Mexico 7,600 

La  Condena,  Mexico G.  500 

Cold  Si)ring  Ponds,  N.  H . . . '      500 

Troutdale  Farm.  Ark !      000 

Willow  Brook,  Minn    '      G85 

Aunin's  Hatcherv,  Caledo-  i      61H) 

nia,  N.  Y.         '  \ 

Old  Colony,  Plvuionth,Ma8.s.'        50 

State  llat'clH  rv,  Nevada 4,  060 

State  Hatcherv,  Nebraska..'  1,100 
Duluth  Station,  U.S.  F.  C.  602 
Leadville  Station.  T.  S.  F.C  9.640 
Northville  St.ition,  T.S.F.C.  O'K) 
Wvtheville  Statu,  U.S.F.C.  2,^100 
Necibo  Station,    U.  S.  F.  C.    1,041 
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*Thi8  weight  was  for  lisli  15  mouthsold.  My  experiments  in  the8i»riug<»f  18*3  demonstrated  that  rainbow  tnmt  increase 
their  weight  enormously  in  tho  fourteenth  and  tiftoenth  mouth.s.  In  proportion  to  the  intreasi^  at  Neosho  the  Troutdale 
(Mammoth  Spring)  trout,  at  1  year  old  jirobably  weiglied  82.27  jiounds  ]>er  1,000  lish. 

t  Mr.  Annin  .says:  '"I  have  b!'<'n  very  careful  that  my  answers  have  been  corrert,  and  not  magnitie<l.  " 

*  These  answers  are  given  as  of  May  1.  I  should  say  that  the  fish  w«'re  ye;»rliugs  past.  aud.  .ju«lgiug  from  the  length  of 
the  fish,  very  highly  fed. 

\  Determin<'<l  by  the  weights  of  specimen  fish  furnished  to  be  cust  for  the  Worlds  Fair  at  Chicago.  Fish  furnished  by 
tiie  Neosho  station  for  the  same  i)urpo.se  ran  300  pounds  for  brook,  200  pounds  for  Von  liehr,  and  140  ]>ound8  for  rainbow 
trout  (per  1,000  yearling  fish). 


J£  ..-.  . 
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The  (UrtVroiiro  in  locality,  elevation  above  the  sea,  and  mean  annual  temi>erature 
of  the  water  at  tlie  hatcheries  is  (piito  varied,  ])ut  not  more  so  than  the  daily  rations 
given.  As  I'or  tlie  results — the  weijjht  of  the  yearling  tish — the  data  as  given  do  not 
admit  of  a  too  close  comparison,  S(mie  of  the  lish  having  ]>een  weighed  at  10  months 
old  and  (Others  at  15  months  old. 

H  owever,  a  study  of  the  table  does  show  that  there  is  not  only  a  decided  lack  of 
harmony  between  the  practice  or  methods  of  feeding  followed  at  the  various  estab- 
lishments, but  that  some  are  giving  an  inadequate  quantity  of  food  and  others  are 
feeding  far  in  excess  of  the  needs.  For  instance :  Leadville  Station  gives  but  2  ounces 
of  animal  tbod  ]>er  day  per  1,0()()  yearling  tnuit,  while  the  Willow  Brook  Hatchery, 
of  the  Minnesota  Fish  Commission,  gives  «'ighty  times  as  much  to  the  same  number  of 
fish.  The  quantity  of  t'ootl  used  at  the  Leadville  Station  is  the  smallest  for  which  I 
have  any  return,  and  it  is  not  surprising  to  tind  that  the  fish  grown  there  are  smaller 
thai\  at  any  other  hatrhery  in  the  I'nited  St^ites.  The  next  smallest  is  the  Howie- 
toun  Fishery,  of  Scotland,  where  the  ration  is  but  two  thinls  of  a  pound  and  the 
weight  of  1,0<H>  yearling  tish  (l^>ch  Leven  trout)  but  10  i>ounds. 

When  the  very  small  size  of  the  fish  protluced  at  Ix*a4lville  first  came  under  my 
notice  I  was  of  the  opinion  that  the  extreme  altitude  of  the  i)lac*^  might  in  some  way 
(]>ossibly  by  reason  of  the  low  tem]>erature  of  the  water  conse(]uent  upon  such  great 
elevation)  be  a  controlling  factor  in  pnxlucing  such  a  slow  growth.  So  firmly  was 
this  idea  fix<»d,  that  when  the  returns  from  the  Mexican  hatcheries  were  received  I 
requested  a  retesting  of  the  weights.  Not  only  was  the  weight  as  first  given  corrobo- 
rated, but  a  sample  of  the  food  used  was  furnished.  In  that  sample  of  food,  "mos- 
quittc''  (('ori:^a  frmorafa]  was  found  the  secret.  It  was  a  correct  ftxxl,  unfortunately 
at  ]>resent  beyond  the  reach  of  American  fish-cultnrists. 

Seeing,  then,  that  the  laws  of  the  text  b0(»ks  and  the  general  practice  are  so 
variable,  vague,  and  unsatisfjictory,  let  us  stv  what  may  l>e  determined  by  analogous 
reasoning  from  the  established  laws  of  dietetics  lor  other  animals. 

Before  entering  upon  this  branch  of  the  subject  the  reader  is  requested  to  bear 
in  miuil  that  fish  arecold-bloo<led  and  will  never  need — in  fact,  wouhl  be  overburdened 
with  as  large  a  proportion  of  heat-producing  foods  as  are  needed  by  the  warm  blooded 
animals.  Heing  cold  bhxxled.  they  have  no  body  temi>erature  to  maintain,  and  so  do 
not  r<M|uire  in  so  large  a  degree  the  rich  hydrates  of  carbon  netMled  by  the  warm- 
bloodiMl  anin)als.  Again,  in  small  ponds,  where  the  very  largest  i><*r  cent  of  the  food 
iw  Rnpi»lied  art ifuMally.  the  work  of  the  fishes  in  procuring  a  livelihoo<l  is  reduced 
t*>  a  f»n"nifnum.  and  this  will  also  be  found  a  tactor  in  determininc:  the  character  nf  the 
fooil  to  ])o  Mnpplied. 

Nnimals  for  which  laxN-s  of  dietetics  have  been  established  most  nearlv  resembling 
till'  rondition  of  fishes  nuiler  domestication  are  cattle  and  men  not  at  work.  But  no 
perfiMt  parancl  ran  be  drawn  b(^tween  these  classes  on  a<*count  of  the  body  heat  to  be 
malnljilncil  on  (ln'  on<»  hand  and  its  absence  on  the  other.  Tt  seems  that  the  average 
nnni,  p{i^^i\  e  or  at  lightest  work,  requires,  according  to  the  various  authoiities,  solid 
wubstancfH  r:m}L»in»»  \'vom  LM)  to  41  ounces  ]>er  da>  .*  Assuming  the  average  man  to 
w<»igh  \'M)  ])i)\\\]i]''^,  the  average  of  the  allowance  of  the  authorities  would  be  H  x>er 
«»ciM  ijIIIii'  wrijihi  oi   iIh'  man.     I>v.  M.  <t.  Kllzey,  tormcrly  ]»rofess(ir  of  agriculture  at 

HiIIihum"'  \:ifituiil  MimIicmI  Pirt  ioii;)r\  .  ]^  \\\i\:  Tlint  "s  lVxt-H(»ok  liuniaii  rhv>!oioixv.  pp.  191. 
IM'.';    M:i|-*lmirM  •MilhiM'-.  ri«\ -i-'lo^y.  )>.  S!M». 
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the  Virginia  Agrieultural  and  Meclianieal  College,  is  my  authority  for  saying  that 
"about  IJ  per  cent  dry  food  substances  of  the  live  weight  is  reckoned  good  keep  for 
mature  live  stock." 

It  will  be  noticed  that  these  allowances  are  for  dry  substances  only.  In  an 
att^mi)t  to  make  a  comparison  between  the  food  allowances  for  men  and  cattle  and 
fishes  the  liquid  substances  have  purposely  been  oniirted.  This  is  impossible  of 
calculation  for  the  fishes.  It  will  vary  constantly  with  the  character  of  the  water, 
the  soil  over  which  it  drains,  and  the  season  of  the  year.  It  may  roughly  be  assumed 
that  the  sustaining  elements  of  the  coffee,  tea,  milk,  etc.,  entering  into  the  food  of  the 
warm-blooded  animals  is  replaced  or  compensated  for  by  the  insect  life  present  to  a 
greater  or  less  extent  in  or  over  most  waters. 

A  study  of  the  foregoing  table  and  quotations  giving  the  feeding  methods  followed 
at  the  various  fish  cultural  establishments  shows  that  the  average  of  the  food  allowance 
is  6J  per  cent  of  the  weight  of  the  trout.  Last  year  I  expressed  the  opinion  that  this 
allowance  was  in  excess  of  the  requirements.  Tliis  judgment  was  possibly  hasty, 
for  it  is  to  be  noticed  that  in  every  instance  the  amounts  are  for  wet  foods;  that  is, 
for  liver,  meat,  curd,  etc.,  in  a  more  or  less  moist  condition.  The  limited  data  at  my 
command  shows  that  1  pound  of  liver  contains  24  per  cent  of  dry  substance;  1  pound 
of  horseflesh  contains  23  per  cent  of  dry  substance,  and  1  pound  of  curd  contains  45 
I)er  cent  of  dry  substance.  From  tests  I  find  that  1  pound  of  mush  made  from  ship- 
stuff,  or  shorts,  contains  28  per  cent  of  dry  substance.  Hence  we  would  have  as  the 
average  2J  per  cent  of  dry  substance  given  to  fish  as  against  1^  per  cent  allowed  cattle 
and  men  not  at  work.  I  think  it  will  be  admitted  that  this  is  too  much.  Not  only  is  it 
contrary  to  analogy,  but  the  experience  of  the  Neosho  Station  has  proven,  to  my 
satisfaction  at  least,  that  it  is  in  excess  of  all  requirements.  In  the  year  which  gave 
us  the  highest  degree  of  satisfaction  the  food  allowance  was  3  i)er  cent  wet  sub- 
stances, or  0.75  per  cent  dry  substances.  The  trout  at  one  year  old  in  that  season 
attained  a  length  of  6  inches  and  a  weight  of  51.86  pounds  per  1,000  fish.  On  page 
300  will  be  found  the  schedule  of  the  food  allowance  for  these  fish  during  each  month 
of  the  year  reduced  to  a  daily  allowance  per  1,000  fish. 

From  the  foregoing,  and  from  other  observaticms,  I  am  of  the  opinion  that  1  per 
cent  of  the  live  weight  per  day  of  dry  substances  will  be  found  ample  for  trout,  and 
that  an  amount  much  in  excess  of  this  would  be  prejudicial  to  the  development  of 
the  fish.  But  it  must  not  be  supi>osed  that  this  allowance  of  any  or  all  substances 
will  be  found  to  produce  the  desired  result.  As  before  intimated,  the  contrary  will 
sometimes  happen.  Man  could  exist  but  a  short  time  on  1.^  per  cent  of  his  weight  on 
bread  or  meat  alone.  Not  onl}'  this,  but  it  has  been  pointed  out  that  all  food  substances 
vary,  in  the  quality  of  their  constituents,  with  the  soil  and  season.  No  matter  how 
perfect  the  premises  and  how  careful  the  reasoning,  safe  hiws  of  dietetics,  for  man 
or  fish,  will  be  found  to  require  a  great  degree  Oi  elasticity. 

Certain  conditions  are  necessary  to  make  an  artificial  food  generally  acceptable. 
The  supply  must  be  convenient  and  certain;  the  cost  must  be  such  as  not  to  entail 
too  great  an  expenditure  for  the  value  of  the  crop  of  fish;  it  should  be  a  substance  of 
easy  and  rapid  preparation,  and,  above  all,  the  chemical  composition,  or  proportion 
of  nitrogenous  and  nonnitrogenous  constituents,  should  be  in  accordance  with  the 
requirements  of  the  fishes  to  be  fed.  In  determining  the  food  to  be  used  at  any 
hatchery  all  of  these  factors  must  be  considered  in  connection  with  the  c(mditions  of 
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the  local  market.  The  one  el4*ment  of  food  wliich  has  most  generally  been  found  to 
till  these  conditions  is  liver.  It  was  jirobably  the  most  fortunate  accident  in  the 
history  of  tisli  culture  that  the  circumstances  of  the  first  three  conditions  forced  the 
attention  of  the  early  lulturists  to  liver.  Its  adoption  may  be  viewe<l  in  the  light  of 
a  lucky  accident,  for  in  those  days  only  the  first  three  conditiohs  were  recognize<l,  and 
the  fourth  and  most  imj)ortant  condition,  the  proper  combination  of  the  elements 
with  a  view  to  the  requirements,  was  not  considered  by  the  tish-culturist.  To-day, 
unlbrtunately,  it  is  but  slightly  understood.  In  substantiation  of  the  view  of  the 
value  of  liver  the  reader  is  referred  to  Prof.  E.  Woltt^s  table  of  percentage  of  nutritive 
substiinces  used  as  tish  food.*  From  this  table  it  ai)i>ear8  that  the  chemical  comiK>- 
sition  of  liver  (and  hearts,  lungs,  and  brains  of  oxen)  more  nearly  approximates  that 
of  insects  and  their  larvic  than  does  anj-  other  article  of  animal  substance  which  has 
yet  come  into  use. 

In  Nicklas's  Pond  Culture  the  study  of  the  food  for  carp  is  detailed  fully.  Nick- 
las  deduces  the  formula  that — 

The  most  favorable  proportion  of  uutritive  substauccs  in  caq)  food  is  Xh  :  Nfr  ::  1  :  0.5  (or  0.6), 
and  that  consequently  food  containing  a  good  deal  of  nitrogen  is  the  best  and  most  profitable  for  carj>. 
The  most  suitable  articles  for  food,  therefore,  are  blood,  horsetlesh,  liah  guano,  curd6,  meat  dried  and 
ground  fine,  refuse  from  slaughterhouses,  etc.  AU  IhesCy  hoicerer,  require  to  he  mixed  with  other  articles 
of  food  containinfj  less  nitrogen,  so  as  to  restore  the  proper  proportion  of  mitritire  substances.  On  the  whole 
the  food  for  the  carp  will  have  to  be  mixed  very  much  on  the  same  principle  as  that  for  cattle  and 
other  domestic  animals. 

The  italics  in  this  quotation  are  mine.  When  it  is  remembered  that  Nicklas's 
formula  was  evolved  to  apply  to  the  sluggish  and  slow-breathing  carp,  and  that  the 
main  subject  of  this  paper  is  the  active  and  rapid-breathing  trout,  the  emphasis  will 
be  apparent.  The  very  largest  proportion  of  the  uonnitrogenous  elements  of  food 
required  by  the  trout  (and  it  will  be  very  nuich  in  excess  of  that  needed  by  the  carp) 
is  for  the  purpose  of  respiration.  It  is  for  this  reason  that  the  otherwise  excellent 
article  of  liver,  when  employed  alone,  has  not  proven  a  perfect  food  for  trout;  audit  is 
partly  from  this  reason  that  the  Neosho  method  of  mixing  a  large  proportion  of  non- 
nitrogenous  substance  with  the  liver  has  secured  such  satisfactory  results. 

If  the  careless  reader  is  inclined  to  ask.  Why  is  not  a  food  well  adapted  to  one 
kind  of  fish  (carp)  equally  well  suited  to  another  (trout)?  I  would  remind  him  that 
whereas  man  in  the  tropics  needs  but  the  scantiest  quantity  of  fats  and  oils  the 
Eskimo  recjuires  20  pounds  of  animal  food  daily. t  It  would  be  a  serious  error  to 
suppose  that  the  food  suited  to  carp  is  equally  suited  to  trout,  or  that  the  food 
adapted  to  trout  living  in  a  mean  temperature  of  55^  to  05^  would  be  the  best  for  the 
same  tish  in  a  mean  temperature  30°  lower.  The  very  change  in  the  rate  of  respira- 
tion consequent  on  the  change  of  temperature  would,  if  the  feeding  was  to  be  done  on 
the  most  economical  and  rational  basis,  entail  a  change  in  the  character  of  the  food. 
A  consideration  of  these  facts  led  me  some  years  ago  to  adopt  a  mode  of  feeding  trout 
which  has  since  become  known  as  the  ''Neosho  method."  The  following  description 
of  the  method  of  preparing  the  food  and  feeding  the  fish  at  the  Neosho  station  may 
be  of  interest. 

*Die  Teichwirthschaft.     From  the  Lehrbuch  der  Teichwirthschafb,  by  Carl  Nicklas.     United 
States  Fish  Connnission  Report,  1884,  j).  467.     Translated  from  the  German  by  Herman  Jacobsou. 
t  Second  Voyage  for  the  Discovery  of  the  Northwest  Passage  (Sir  John  Koss). 
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FISH  FOOD   AS  PREPARED   AND   USED  AT   THE  NEOSHO   STATION. 

Tbe  base  of  the  food  is  composed  of  a  uiusli  made  of  *' shorts,"  or  mill  middlings. 
To  this  mush,  accordiug  to  the  kind  of  lish  to  be  fed,  beef  liver  is  added  in  varying 
proportions.  The  mush,  unmixed  with  liver,  is  fed  to  some  kinds  offish;  mixed  with 
liver  to  others,  and  for  some  kinds  is  not  employed.  For  making  the  mush  we  use  the 
best  qimlity  of  shorts.  The  poor  quality  will  not  answer,  because,  like  corn  meal,  the 
mush  made  from  it  is  too  readily  soluble  in  the  water,  dividing  into  finer  particles 
than  the  fish  will  eat.  To  obviate  this  we  have  the  miller  mix  from  5  to  10  i)er  cent 
of  ])Oor  flour  with  the  shorts  when  it  ''runs  poor."  For  making  the  mush  a  large, 
25-gallon  farm  boiler  is  filled  nearly  full  of  clean  water,  which  is  brought  to  the 
boiling  point.  Shorts  is  then  added,  about  1  gallon  at  a  time,  and  thoroughly  stirred 
in.  Care  is  taken  that  the  shorts  does  not  become  lumpy,  but  has  a  chance  to  cook 
in  an  even  pasty  mass,  otherwise  portions  would  be  raw.  After  enough  shorts  has 
been  added  to  bring  the  mass  to  a  thick  mush  it  is  poured  off  into  convenient-sized 
l^ails  and  allowed  to  cool.  It  has  been  found  advantageous  to  allow  the  mush  to  set 
and  harden  thoroughly  in  the  pails  before  using.  To  aid  this  process  in  the  summer 
the  pails  are  placed  in  the  cold  running  water  in  the  hatching  troughs.  When 
thoroughly  set,  well  hardened,  it  is  not  so  likely  to  too  freely  dissolve  in  the  ponds. 

To  each  kettleful,  of  25  gallons  capacity,  30  pounds  of  shorts  are  used,  producing 
16G  pounds  of  mush.  To  each  kettle  of  mush,  as  it  is  being  made,  three  to  four  i)ints 
of  common  salt  is  added.  Whilst  the  shorts  is  being  added  to  the  boiling  water  the 
mixture  requires  constant,  vigorous  stirring.  For  this  purpose  we  use  a  wooden 
paddle  with  a  handle  4  feet  long.  Forty-five  minutes  is  usually  sufficient  time  in 
which  to  prepare  such  a  quantity  of  mush. 

Four  to  five  minutes  will  prepare  a  10-pound  beef  liver  for  our  work  (except  when 
feeding  young  fry),  by  using  a  No.  22  meat  cutter  made  by  the  Knterpriso  Manufac- 
turing Ccmipany,  of  Third  and  Dauphin  streets,  Philadelphia,  Pa.  These  machines 
are  provided  with  perforated  i)lates  for  regulating  the  size  of  the  cut  of  meat.  The 
perforations  vary  from  one  sixteenth  to  three-eighths  of  an  inch,  being  amide  range 
from  smallest  to  largest  fish,  except  for  very  young  IVy.  When  trout  commeni^e  to 
feed  the  liver  is  run  through  the  one-sixteenth  inch  plate,  and  afterwards  is  forced 
through  a  fine-wire  screen.  Tbe  screening  of  the  liver  is  kept  up  until  the  trout  are 
large  enough  to  swallow  the  particles  of  meat  as  they  come  from  the  machine.  This 
period  varies  with  the  development  of  the  fish,  the  safe  period  averaging  about  the 
third  month  of  feeding. 

The  very  young  trout  have  never  been  subjected  to  the  mush  diet,  though  it  is  not 
doubted  that  they  could  be  induced  to  eat  it,  but  they  are  started  and  kept  upon  a 
pure  beef-liver  diet  until  they  are  thoroughly  trained  to  congregate  for  tlieir  food. 
When  the  fry  have  been  on  beef  liver  for  about  two  months  we  commence  t^)  mix  in  a 
little  mush,  and  gradually  increase  the  proportion  of  mush  (and  quantity  of  food)  until 
by  the  time  they  are  six  months  old  the  mush  and  liver  may  be  m  equal  i)roportions. 
After  that  time  the  additi(m  is  made  freely,  so  that  when  tlie  fish  are  yearlings  the 
liver  may  be  reduced  to  a  minimum.  Exigencies  have  arisen  making  it  desirable  to 
economize  on  liver.  At  such  times  we  have  not  liesitated  to  i)ut  the  trout  on  a  diet  of 
pure  mush.  They  rise  to  the  surface  for  this  food,  sometimes  meet  it  in  the  air,  and 
rarel}'^  or  ever  allow  a  particle  to  reach  the  bottom.  That  tlie  lish  produced  by  this 
diet  are  normal  and  healthy  is  beyond  all  ({uestion,  and  if  evidence  is  wanted  it  is  to 
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be  found  in  the  fiict  that  their  i)rogenitor8,  spawning  them  at  2  years  old,  were  raised 
on  the  same  diet.  As  yearlini^s  these  tish  averaged  6  inches  long  and  51.86  x>ounds 
to  the  1,000  fish. 

The  adaptability  of  the  stomach  of  the  tront  for  varions  foods  was  tested  by  the 
following  experiment  which  I  conducted  at  Neosho  in  1892.  On  August  9,  1892, 
12,000  healthy  trout  fry,  which  had  up  to  that  time  received  the  same  general  treat- 
ment and  allowance  of  food  as  we  usually  give,  were  deprived  of  all  animal  or  flesh 
food.  From  that  time  until  they  were  shipped,  in  February,  1893,  not  an  ounce  of 
animal  food  was  given  them,  and  it  is  certain  that  the  natural  animal  food  which  they 
might  have  obtained  was  the  very  lenst.  At  the  end  of  the  year  they  averaged  4 
inches  in  length,  and  an  average  1,000  weighed  27.5  pounds.  The  fish  were  normal  and 
healthy,  and  though  under  the  average  for  Neosho,  they  were  above  the  average  of  at 
least  two  American  establishments. 

The  results  to  be  obtained  by  this  method  are  intimated  above  and  a  comparison 
of  results  may  be  made  by  referring  to  the  table  on  page  295. 

As  to  the  cost  of  this  method  the  following  table  shows  the  allowance  per  1,000 
fish  from  May  1  (about  the  average  time  when  fry  are  liberated  as  such)  to  December 
31.  I  might  state  that  at  the  Neosho  Station  liver  costs  5  cents  per  pound  and  mush 
one-fourth  of  a  cent  per  pouiul.    These  prices  will,  of  course,  vary  with  the  locality. 

Daily  allowance  of  food,  in  poitndH,  per  7,000  rainhoic  trout  (Xeoifho  method  and  practice). 


Pcriotl  of  timt' 


Liver.    MubIi. 


During  May 

June  1  to  7 

Juno  8  t<)  14 

June  ]5  to  21 

June  22  to  28 

June  29  to  JO 

Julvi  tor. 

July  6  to  12 

Julv  13  to  15 

July  20  to  26 

July  27  to  31 

Aujnist  1  to  31.  .- 
September  1  to  30 
October  1  to  31 . . . 
November  1  to  30 
December  1  to  31. 


07 
10 
12 
15 
17 
20 
20 
22 
25 
27 
30 
30 
35 
40 
4'y 
5C 


.30 
.^0 
.48 
.60 


.17 

.68 

.20 

.80 

.20 

.80 

.22 

.88 

.25 

1.00 

.27 

1.08 

30 

1.20 

30 

1.20 

.35 

1.40 

1.00 


1. 


80 
00 


Calculations  from  the  above  table  show  that  the  food  for  1,000  rainbow  trout  from 
May  1  to  December  31  (discarding  fractions  in  the  totals)  amounts  to  75  i)ounds 
of  liver  and  300  pounds  of  mush,  costing  in  the  aggregate  $4.50.  The  production 
for  this  expenditure  averages  50  pounds  of  trout.  The  value  of  this  product  varies 
with  the  market,  and  is  impossible  of  calculation  for  any  specified  period. 

In  a  short  article  in  the  United  States  Fish  Commission  Bulletin  for  1894,  pp.  71 
and  72,  may  be  found  some  additional  notes  on  the  feeding  and  rate  of  growth  of 
trout  in  their  second  year  at  Neosho.  By  reference  to  this  article  it  will  be  seen  that 
1,500  13-months old  rainbow  trout  made  the  remarkable  gain  of  241  per  cent  of  their 
weight  in  nniety  days  at  an  expenditure  of  5  cents  for  food  for  each  pound  of  trout 
gained.  At  the  end  of  sixteen  months  these  fish  were  at  the  best  marketable  weight, 
about  one-third  of  one  pound,  secured  at  a  cost,  for  food,  of  about  7J  cents  per  pound 
of  fish.  This  very  rapid  development  of  the  trout  during  the  latter  three  months  is 
not  peculiar  to  Neosho.  Sefior  ("hazari  states  that  the  rainbow  trout  in  Mexico  attain 
a  weight  of  160  pounds  per  1.000  yearlings  (! ),  and  that  •■Hheir  development  in  the 
latter  part  of  the  year  is  very  rapid." 
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The  trout  reared  at  the  three  hatcheries  where  the  Neosho  method  of  feeding  is 
followed,  namely,  Neosho,  Mo.,  Wytheville,  Va.,  and  Mammoth  Spring,  Ark.,  are  not 
surpassed  by  any  in  the  United  States  or  in  Europe.  Only  at  the  Mexican  hatcheries, 
where  the  cheap  labor  and  peculiar  conditions  enable  them  to  collect  and  supply  the 
natural  food  in  sufficient  quantities,  are  larger  trout  grown  in  the  same  period  of  time. 
In  1893  the  metiiod  was  adopted  by  Mr.  F.  N.  Clark,  superintendent  of  the  Michigan 
stations  of  the  U.  S.  Fish  Commission. 

Stubborn  as  are  the  facts  which  have  been  presented,  the  mixed  diet  for  trout  has 
been  covertly  attacked  on  the  ground  that  trout,  from  the  nature  of  their  teeth,  are 
carnivorous,  and  that  it  is  contrary  to  nature  to  supply  the  domesticated  trout  with 
other  than  a  purely  flesh  diet.  If  our  knowledge  of  dentition  ever  reaches  any  degree 
of  exactness  it  will  show  exceptions  to  the  general  law  which  will  refute  such  idle 
talk.    It  is  a  fact  well  known  to  all  careful  observers  that — 

All  oar  common  fresh- water  tishes  eat  vegetable  matter.  All  of  them  seem  to  be  fond  of  mulberries 
and  elderberries.  Chubs,  perch,  eels,  cats,  carp  (suckers)  eat  all  grains  and  the  meal  thereof,  whether 
whole  or  ground.  I  believe  that  all  of  the  rodentia  are  at  times  flesh-eaters.  Herbivora  often  eat 
flesh.  Horses,  mules,  and  cattle  eat  dry  flsh-scrap  freely.  In  the  case  of  flshes  which  scarcely  chew, 
the  dentition  does  not  impede  a  change  from  one  sort  of  diet  to  another.  The  lines  which  separate 
between  flesh-eaters  and  vegetable- feeders  are  scarcely  so  hard  and  fast  as  are  generally  thought. — (Dr. 
M.  G.  EUzey,  ex-commissioner  of  fisheries  of  Virginia.) 

The  dentition  argument  against  tlie  mixed  diet  for  domesticated  trout  is  as 
reasonable  as  that  of  the  so-called  school  of  vegetarians,  who  declare  that  because  our 
teeth  resemble  those  of  the  vegetable-feeding  apes  more  than  any  other  animals  our 
most  appropriate  food  is  the  fruits  of  the  earth.  I  have  before  stated  that  the  trout 
we  feed  in  our  ponds  are  domesticated  animals;  that  the  jackal  and  the  wolf  are 
carnivorous,  but  the  domesticated  dog  sickens  and  dies  when  restricted  to  the  only 
food  acceptable  to  his  ancient  progenitors.  It  is  strange  and  unaccountable  that  the 
average  fish-culturist  will  persist  in  basing  all  his  arguments  for  the  determination  of 
the  food  for  flshes  under  domestication  upon  the  known  habits  and  preferences  of  the 
fish  in  a  wild  or  natural  state.  All  data  relating  to  the  habits  and  food  of  flshes  in 
nature  are  of  the  highest  value  to  the  fish-culturist  in  determining  the  best  conditions 
for  stocking  streams,  but  they  have  no  direct  bearing  upon  what  should  constitute 
their  food  under  domestication. 

Dr.  James  A.  Henshall  presented  at  the  twentieth  meeting  of  the  American  Fish- 
eries Society  (Washington,  D.  0.,  May,  1891)  a  paper  on  The  Teeth  of  Fishes  as  a 
Guide  to  their  Food  Habits.     In  the  closing  portion  of  this  paper  he  says; 

Thus,  by  observing  the  character  and  position  of  the  teeth  of  fishes  wc  have  a  sure  and  certain 
indication  of  the  character  of  their  food,  that  is,  of  their  princi])al  and  natural  food.  Of  course, 
there  will  be  exceptions,  but  they  only  prove  the  rule.  An  hi*rbivorous  fish  will  occasionally  swallow 
animal  food,  while  a  carnivorous  fish  will  sometimes  swallow  ve<;eta])le  matter.  •  *  •  They  should 
be  judged,  however,  by  what  they  feed  on  mostly  and  habitually  when  situated  so  that  they  can 
exercise  their  choice  in  the  matter,  for  change  of  environment  may  involve  a  change  of  diet. 

The  last  sentence  of  this  quotation  strikes  the  keynote  of  a  mixed  diet  for  trout 
tinder  domestication.  Dr.  Henslmll  would  have  come  nearer  to  the  facts  had  he  said 
that  a  change  of  environment  (and  it  is  a  wide  change  from  nature  to  domestication) 
frequently  demands  a  change  of  diet. 

In  Forest  and  Stream  for  November  18,  1893,  over  the  signature  of  Mr.  A.  N. 
Cheney,  is  the  following  statement: 
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()n«  of  our  ])cst-kiioNVii  HHh-cultiirists  told  mo  of  his  experience  in  rearing  trout  for  market  on 
nmimnal  food.  1(«  said  ho  hauled  his  liver,  etc.,  to  the  pond  in  a  vwo-horse  wagon,  and  carried  the 
trout  to  uiarki't  ill  a  haHkrt  on  his  arm. 

It  is  very  possible  that  this  misguided  brother  was  one  of  the  best-known  fisb- 
ciilturists,  l)ut  it  is  certain  tliat  he  was  not  one  of  the  knowing,  for,  while  he  was 
employing  two-horse  wagon  loads  of  liver  to  produce  basketfuls  of  trout,  other  fish- 
eulturists  were  Hearing  them  on  a  mixed  diet  of  liver  and  mush  for  8  cents  and  10 
cents  a  pound. 

On  page  10  of  Scth  (rrcen's  Trout  ('ulture  is  the  statement  that  *' trout  are  car- 
nivorous, and  will  not  cat  vegetables  of  any  kind  that  we  have  ever  tried.''  This 
statement,  in  exactly  the  same  language,  is  rc[>eatc(l  nine  years  afterwards  on  page 
80  of  Fish  Hatching  an<l  Fish  Catching,  published  in  1S70  by  Mr.  Green  and  Mr. 
Koosev(dt,  conunissioiuir  of  Ushcries  of  New  York.  ^Ir.  Green's  efforts  in  this  direc- 
tion couhl  not  have  been  very  extende<l.  The  trout  at  Neosho  are  very  fond  of 
crackers  (stah*  oyster  crackers),  and  I  have  frerpiently  given  the  fry  a  treat  of  boiled 
potatoes,  forced  through  a  masher  (( ■.  F.  Ilenis  patent,  which  1  regard  as  superior  to 
Sir  Janu's  Maitland's  feeding  spoon),  boiled  rice,  pease,  and  beans. 

There  is  a  statement  in  'Sir.  (irecn's  lirst  book  (1870)  touching  the  matter  of  feed- 
ing wiiich  takes  almost  the  form  of  proi)hecy.     ()ti  i)age  17  he  says: 

Trout  can  ho  hred  tt.  auy  color  hy  feeding  and  the  use  of  i»rojH'r  potuls,  and  we  helieve  that  in  the 
future  they  will  he  hied  to  color,  shape,  tlavor.  etc.,  with  as  uiuch  nicety  and  certaintj'  as  the  cattle 
fancier  hreeds  his  annuals. 

At  the  Vivero  hatchery,  ^Mexico,  the  food  consists  hirgely  of  Gammarn4i^  which 
are  there  to  be  had  only  in  a  miry  marsh.  These  imi>regnate  the  trout  with  a  peculiar 
muddy  or  marshy  taste.  To  obviate  this  trouble  the  shriuip  food  is  suspended  some 
two  nu)nths  before  the  mariccting  of  the  hsh,  ami  nutmeg  and  ginger  is  added  to  the 
other  articles  of  food  for  tiie  i)urpose  of  imparting  an  aroma  or  tlavor  to  the  flesh  of 
the  trout.  If  the  AnuM'ican  palate  objects  to  the  combined  flavor  of  nutmeg  and  trout 
there  is  reason  to  believe  that  the  objectionabh^  article  might  be  replaced  by  some 
(»thcr  flavor  wunv  acce])table.  It  is  tlu*  writers  opinion  that  such  a  condition  a^ 
]U'oi)hesied  by  Mr.  Green  can  not  be  induced  by  the  use  of  a  mammal  diet  solely;  but 
Senor  ("hazari  has  demonstrated  the  possibility  of  flavoring  the  trout  flesh  by  mixing 
vegetable  witii  animal  matter. 

Should  it  be  urged  tliat  trout  raised  on  a  mixed  diet  and  intended  for  stocking 
streams  would,  when  liberated,  by  reason  of  a  perverted  nature  and  taste,  be  unfitted 
lor  natural  tt>od,  1  mav  answer  bv  referring  to  the  dilticultv  of  retaining  fowls  which 

»  ft  «»  «.  c 

have  been  hatched  from  eggs  taken  from  wild  nest^s.  In  intancy  they  li»ve,  thrive,  and 
fatten  on  the  farm  grains  ami  kitchen  scraps  of  bread  and  nu^at.  One  fine  day  they 
l(*ave  for  the  woods  lu-  moors,  is  it  reasonable  to  suppose  that  they  die  for  want  of 
the  diet  which  served  them  vso  well  in, infancy?  The  process  of  reversion  from  domes- 
tication  to  nature  is  always  easier  than  the  change  from  nature  to  domestication. 

Little  as  is  known  of  the  orrect  ratmns  and  best  tood  for  fishes  under  domesti- 
cation, there  is  less  known  (and  from  the  nature  of  things  it  will  be  more  difficult  to 
determine)  of  the  very  imimrtant  and  high -power  factors  of  range  and  space  in  deter- 
mining the  develo]nnenr  and  rate  of  gnnvth  of  fishes.  It  is  well  known  to  every 
culturist  of  ex]>crience  that  these  are  factors  which  shouhl  not  be  disregardeil,  and  if 
disregarded  neither  extra  feeding  nor  additional  water  supply  will  compensate  for 
the  lacking  elenuMits.     At  first,  range  ami  space  may  seem  to  involve  natural  food, 
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and  it  must  be  admitted  that  to  some  extent  this  is  so.  But  it  is  known  that  in  pools 
where  the  natural  food  is  necessarily  of  a  minimum  quantity  (for  if  the  i)ool  is  at  all 
well  stocked  it  can  only  be  that  introduced  in  almost  microscopic  particles  by  the 
inflowing  water)  a  given  number  of  trout  would  be  outstripped  in  growth  by  half  the 
number  on  the  same  rations  per  thousand  fish.  This  has  been  ascribed  to  exercise, 
freedom  of  movement,  a  larger  quantity  of  oxygen  per  tish,  and  various  other  causes. 

Other  things  being  ecpial,  it  is  certain  that  the  temperature  of  the  water  and  the 
proportion  of  the  pond  or  pool  subject  to  renewal  each  minute,  or  hour,  will  be  found 
controlling  factors  of  no  small  consequence.  Of  course,  these  elements  may  be,  and 
sometimes  are,  disregarded  to  the  point  of  asphyxiation,  but  they  are  here  mentioned 
only  as  they  influence  development  and  growth.  It  seems  certain  that  trout  raised  in 
a  high  temperature  grow  more  rapidly  than  those  living  in  colder  waters,  and  it  is 
more  than  probable  that  where  the  current  is  very  swift  too  much  aliment  is  demanded 
in  the  work  of  living.  It  is  true  that  in  the  natural  home  of  the  trout  many  flne  tish 
are  caught  in  the  swiftest  waters.  Because  primarily  they  are  fine  fish  the}'  are  able 
to  stand  the  exertion  and  strain  of  living  in  this  swift  water;  and  so,  being  in  position 
to  catch  and  enjoy  the  abundance  of  natural  food  which  the  current  washes  down  from 
the  sources  of  the  stream,  they  become  the  finer.  Again  I  would  warn  the  rea<ler  not 
to  confound  domesticated  trout  in  pools  with  wild  trout  in  mountain  streams.  Mr. 
Livingston  Stone  lays  stress  on  cold,  sunless  water  and  close  confinement  as  dwarfing 
influences  on  trout,  and  urges  the  desirability  of  an  abundance  of  warm  water,  range, 
and  plenty  of  space  in  growing  large  trout. 

The  following  notes  on  the  feeding  of  other  species  of  fish  at  Neosho  may  be  of 
interest : 

Blnvk  Bass, — The  black  bass  (Micropterus  salmoides)  decline  a  vegetable  diet  in 
any  form,  and  can  not  be  made  to  eat  it.  When  mush  is  sometimes  mixed  with  a 
considerable  (juantity  of  liver  they  will  take  it  in  the  mouth,  but  quickly  spit  it  out. 
The  same  results  have  attended  frequent  trials  with  crackers,  bakers'  bread,  and  dog 
biscuit.  They  seem  averse  to  vegetable  diet,  no  matter  how  well  disguised  with  a 
mixture  of  meat.  I  have  been  unable  to  induce  them  to  take  artificial  food  except 
liver,  and  it  must  be  fresh  and  sweet.  Of  course,  minnows  or  other  fish  have  not  been 
tried,  the  etfort  being  to  overconn'  their  natural  imrlination  to  eat  fish.  When  the 
liver,  as  it  will  occasicmally  in  summer,  becomes  the  least  bit  tainted  the  bass  refuse 
it.  Sometimes  they  decline  everything.  This  i)eculiarity  of  the  bass  is  well  known  to 
anglers.  *  In  the  Neosho  j)onds  the  bass  rarely  eat  on  nasty,  raw  days,  but  on  [)retty, 
clear  days  they  foHow  one  around  the  pond,  seeming  to  beg  for  food.  The  food  of  tlu^ 
young  bass  was  diseiissed  in  my  paper.  The  Proj)agation  of  the  l>la(!k  Bass  in  Ponds,  f 

The  Roclc  I*<iss  {AmblopUtrs  ruprsfris). — In  the  first  efforts  at  Neosho  to  fe(Ml 
these  fish  a  small  (juantity  of  liver  was  daily  ])ut  in  their  pond,  but  it  is  doubtful  if 
they  ever  swallowed  any  of  it.  Sometimes  they  would  pugnaci<uisly  dart  out  and 
take  a  small  piece  in  the  mouth,  to  immediately  spit  it  out.  Formerly  every  few  days 
a  small  quantity  of  liver  was  put  in  their  pond  U)  assist  in  breeding  the  insect  life 
which  furnislies  the  largest  and  most  acceptable  part  of  their  food.  For  two  years 
past  no  artificial  food  has  been  expended  on  the  roctk  bass.  Their  pond,  of  only  0,(HK> 
square  feet  water  surface,  is  well  i)lanted  with  PoUtmofjctnn  ami  IJloflea,  on  which  the 
smaller  Crustacea  breed  in  such  (piantities  as  to  sup])ort  from  10,000  to  12,000  rock 

*  Book  ol*  the  Black  Bass,  James  A.  Heiisliall,  p.  3«0.  t  U.  S.  F.  C.  BiiHetin,  l>5ii:},  i>p.  22U-236. 
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bass  eac*h  year  without  the  introduction  of  any  other  foo<l.    Ai>art  from  any  consid- 
eration of  the  vilhu'  of  these  lish,  they  are  the  cheapest  boarders  at  the  hatchery. 

The  Channel  (\itjish  eat  the  mush  greedily.  During  the  fall,  winter,  and  early 
spring  they  were  dormant,  and  di<l  not  come  for  their  food.  Such  as  was  offered  them 
during  this  period  sank  to  the  bottom  and  remained  unnoticed.  At  other  times  of 
the  year  they  rose  to  tlie  surface  and  ate  the  mush  ravenously,  reminding  one  of  pigs. 
They  are,  as  is  well  known  among  anglers,  v  ery  fond  of  liver,  it  being  a  favorite  bait 
for  them  among  the  negro  fishermen  of  the  South.  Very  rarely  we  mixed  a  small 
amount  of  liver  with  their  mush*. 

The  Carp  and  Uh  A  lUeft, — The  food  for  these  fishes  has  received  such  excellent  treat- 
ment at  the  hands  of  Mr.  Carl  Nicklas  that  the  reader  is  referred  to  the  translation 
of  his  Pond  Culture,  to  be  found  in  the  Kei)ort  of  the  U.  S.  Commissioner  of  Fish  and 
Fisheries  for  1884.  But  I  would  state  that  in  ponds  not  overstocked  I  have  never 
found  it  necessary  to  emph)y  any  animal  diet  for  this  class  of  fishes,  though  it  is  not 
to  be  doubted  that  the  lines  of  feeding  laid  down  by  Mr.  Nicklas  will  produce  the 
most  satisfactory  results  in  securing  the  best  marketable  weight  in  the  shortest  time. 

NATURAL  FOOD. 

The  artificial  jiropagation  of  natural  food  for  fishes  reared  artificially  has  received 
the  serious  consideration  of  European  fish-culturists,  and  several  of  them  claim  to 
have  reached  the  solution  of  the  problem  and  to  be  now  rearing  natural  food  in  any 
desired  quantities  at  a  not  extravagant  cost.  Foremost  among  these  was  M.  Lugrin, 
of  France,  a  description  of  whose  secret  process  ma^'  be  found  in  the  frequently 
quoted  article  published  in  the  Bulletin  of  the  U.  S.  Fish  Commission  for  1887.  The 
hope  was  held  out  last  year,  in  the  meeting  of  the  American  Fisheries  Society,  that 
the  French  Government  contemplated  purchasing  the  secret  of  M.  Lugrin  and  throwing 
it  open  to  the  public  use. 

Mr.  Thomas  Andrews,  of  England,  also  has  for  some  time  pa«t  been  engaged  in 
rearing  natural  food,  but,  frcm  my  understanding  of  his  letters,  his  process  seems  to 
consist  in  allowing  the  natural  food,  principally  Gammarus  and  Limnaa^  to  multiply 
naturally  in  reserve  ponds  and  transfer  the  surplus  to  the  ponds  containing  fish. 

The  method  of  Mr.  C.  G.  Atkins,  of  the  U.  S.  Fish  Commission,  can  scarcely  be 
called,  in  the  strict  sense  of  the  term,  artificial  propagation  of  natural  food.t  I  take 
it  that  maggots  are  in  no  sense  natural  food  for  Salmonidaj,  and  I  think  that  the 
method,  because  of  its  extreme  malodorousness,  will  never  be  acceptable  to  the 
attendant  or  the  community  in  which  the  work  is  conducted. 

Senor  Chazari,  of  Mexico,  uses  natural  food  in  considerable  quantities,  which,  by 
reason  of  peculiar  environments  and  cheap  labor,  he  is  able  to  collect  at  the  low  cost 
of  2J  and  3  cents  per  x)ound.  I  understand  that  he  neither  breeds  the  insects  after 
the  style  of  M.  Lugrin  nor  uses  reserve  ponds  after  that  of  Mr.  Andrews,  but  relies  on 
neighboring  swamps  as  a  base  of  supply.  The  local  technical  name  of  the  Mexican 
food  is  ''  mosquitte,''  and  in  answer  to  my  iufiuiries  Senor  Chazari  wrote  as  follows: 

It  is  a  kiml  of  tuiuatic  insect,  being  produced  in  large  quantities  in  our  lakes  pertaining  to  this 
district,  especially  in  that  of  Fercoco,  and  from  which  considerable  quantities  are  collected  every  year, 
mixed  with  larva*  and  other  aquatic  insects.  It  is  utilized  extensively  as  a  food  for  singing  birds.  It 
is  a  specii's  of  C'oncd,  the  Corizafimorata.  It  is  very  rich  in  '*  azoid  *'  principh'S  ^^as  are  almost  all  insects), 
and  even  more  than  others,  and  therefore  is  considered  an  excellent  food  for  lish.     I  have  preferred  it, 


*  U.  S.  Fish  Commission  Hulletin,  18S3,  p.  419;  1881,  p.3*Jl;  and  1886,  p.  137. 
t  Bulletin  of  the  U.  !S.  Fish  Commission,  1893,  pp.  221  et  seq. 
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in  view  of  these  highly  estimahle  qualities,  and  because  it  can  be  given  to  tront  without  any  mechan- 
ical preparation,  even  to  the  smallest.  Some  20,000  or  30,000  pounds  a  year  are  collected.  *  *  *  Its 
onl}'  defect  is  that  it  keeps  but  for  a  short  time.  It  rots,  and  is  devoured  rapidly  by  other  insects 
developed  in  it. 

Ill  the  same  letter  it  is  stated  that  rainbow  trout  at  1  year  old,  fed  on  Goriza, 
attain  a  weiglit  of"  160  pounds  per  1,000  fish.  I  know  of  no  other  place  where 
attention  is  given  to  the  Goriza  except  the  Neosho  Station,  where  it  is  not  used  for 
the  trout  but  for  the  pond  fishes,  black  bass,  rock  bass,  etc. 

Last  year  Mr.  A.  N.  Cheney  called  attention  to  the  methods  of  the  Austrian,  Carl 
Elder  von  Scheidlin,  who  says:  *  '*I,  by  following  further  on  the  lines  of  the  French- 
man, Lugrin,  have  solved''  the  question  of  proper  food,  "  and  have  tested  the  solution 
as  good,  cheap,  and  practically  feasible."  Mr.  von  Scheidlin  has  proposed,  through 
Mr.  Cheney,  to  make  over  his  method  of  rearing  natural  food  for  use  in  the  United 
States,  and  correspondence  is  now  going  on  to  that  end. 

Up  to  the  present  time  the  only  tangible  effort  of  a  European  in  the  direction  of 
cultivating  natural  food  for  fishes  which  the  American  fish-cuiturist  can  take  hold  of 
has  not  been  accomplished  by  a  tish-culturist,  but  is  the  result  of  investigations  and 
experiments  conducted  by  Dr.  W.  Kochs,  of  the  University  of  Bonn,  on  the  Artificial 
Propagation  of  Minute  Crustaceans.  The  results  of  this  work  appeared  in  Biolog- 
isches  Centralblatt,  October,  1892,  and  on  account  of  its  exceeding  value  a  full  trans- 
lation is  offered  on  pp.  306-308  of  this  paper.  Occasion  is  taken  to  recommend  for  con- 
sideration, particularly  of  the  pond  culturist,  the  suggestion  of  Dr.  Kochs  to  construct 
insect-breeding  ditches  along  the  banks  of  the  ponds,  from  which  the  infusoria  and 
Crustacea  may  find  their  way  into  the  ponds.  Observation  has  fully  convinced  me  of 
the  value  of  the  hint  given  by  Dr.  Kochs  of  the  fondness  exhibited  by  Gammarns  for 
dry  brushwood,  and  I  might  state  that  the  same  seems  true  of  all  woods  in  which 
decay  has  commenced;  Goriza  in  particular  seems  to  frequent  half-rotted  logs  lying  in 
warm,  shallow  water,  though  I  believe  Gammarns  prefers  clean  running  streams.  I 
have  found  it  most  abundant  in  water  of  a  temperature  not  unpleasant  for  drinking. 

Translations  of  portions  of  reports  by  M.  Chabot-Karlen  on  the  fish-cultural 
operations  of  MM.  Durand,  Binder,  Despr^s,  and  other  culturists  of  France  are  sub- 
mitted on  pp.  309-311.  I  would  invite  attention  particularly  to  M.  Durand's  method 
of  propagating  the  GyclopSj  and  I  am  prepared,  from  my  own  observations,  to  unquali- 
fiedlj'^  indorse  his  remarks  as  to  the  value  of  Potamogeton  and  Isasturtium  as  a  shelter 
for  the  smaller  Crustacea. 

As  before  intimated,  little  or  no  systematic  attention,  except  on  an  experimental 
scale,  has  been  given  this  subject  by  American  fish-culturists;  the  only  approach  to 
the  European  method  of  which  I  am  aware  being  that  at  the  private  ponds  of  Mr. 
Fairbank,  of  Illinois,  and  even  there  the  effort  is  like  that  of  Mr.  Andrews. 

One  of  the  objections  which  has  been  raised  to  the  employment  of  natural  food 
is  the  time  and  expense  which  would  be  involved  in  collecting  enough  for  feeding  a 
large  number  of  fish.  To  this  I  make  answer:  First,  be  certain  how  much  food  you 
need  to  produce  the  best  results.  A  comparison  of  the  values  of  different  foods  as 
determined  by  chemical  analysis  and  as  exhibited  on  page  295  will  show  that  from  7  to 
10  pounds  of  the  artificial  food  may  well  be  replaced  by  1  pound  of  natural  food.  I 
say  well  replaced,  because  if  1  pound  will  do  the  work  why  burden  the  system  with 
the  useless  9  pounds  t 

•  U.  S.  Fish  Commission  Bulletin,  1893,  p.  278. 
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EXPERIMENTS  WITH  ARTIFICIAL  PROPAGATION  OF  MINUTE  CRCSTACEANa* 

By  r)R.   W.   KncHS,    L'niv  nity  of  Bonn. 

Within  the  l»Mt  t^**nty  years  rtsh-ciiltiiriHtrt  have  U#*coine  more  an*l  more  convinceil  that  t&e 
know1f<l«;p  »nil  iliHH^iiiination  of  minnte  cniHra4*eanH  :iail  other  lo^tr  animaU  inhabiting  fresh  water 
arc  r>t'  rh»>  ^reateMt  henetit  to  riHhinjf.  The  ijro^w'th  of  the  yonnjif  brood  and  the  facnlty  of  the  full- 
iffown  fish  to  increane  under  favorable  ronditioni*  are  in  the  tirat.  inHtanre  rejfiilatefl  by  the  fiirility  of 
obtaiTiinjjj^oofl  fr>o<],  an*!  this  rejfiilarly  andabnn*lantly.  Emil  Weeger  d»'Iiv#»r«Ml  an  interesting  lecture 
on  this  mibje/^t  at  the  rnt»ernational  Atfrir'nltnral  and  ForeMtry  (/ongresn  at  Vienna  in  1890,  which 
wan  hiter  pnbhshed  with  ilhiHtrationn  f»howing  "  ?4tronj^ly  magniHed  rep  re^en  tat  ions  of  f«everal  specie* 
of  <*rimta<*.eans  fre«|nefitly  fonnd  in  the  waters  of  central  Europe  ami  iniwiftrt  I>eloDging  to  the  family 
of  j(nat!*,  M?,y  flies,  and  dayflies,  all  serving  as  foo<i  for  rtHhes." 

At  the  close  of  this  lectnre  Victor  Bnrda.  Hsh-eiiUnriHt  of  Bielitz,  spoke  on  the  same  snbject 
and  added,  relative  to  the  propagation  of  flsh  in  large  ponds,  that  these  small  infusoria  were  not  only 
of  the  greatest  importance  for  salmon -breeding,  as  stated  by  Wecger.  bnt  also  for  carp- breeding:  it 
was  a  snbject  which  would  demand  the  greatest  attention  among  experts,  because  it  was  known  ever 
since  the  well-known  expert,  Director  Lusta,  ha^i  lifted  the  veil  behind  which  the  question  of  the 
nutrition  of  the  rarp  had  been  screened  for  so  long  a  time,  that  the  principal  foo4l  of  the  carps,  like 
that  of  the  salmon,  not  only  in  its  earliest  stage,  bnt  also  later,  consists  of  animal  life,  and  he  asks 
why  the  artiHcial  breeding  methofls  of  the  water  fanna,  as  suggested  by  Weeger,  should  not  be 
adopted. 

Mr.  Burda  then  continues  and  points  out  some  measures  by  which  the  propagator  might  exert  a 
]>enef)cial  influence  npon  the  growth  of  this  minnte  water  (anna.  Starting  from  the  idea,  and  this 
idea  is  correct,  that  the  minute  crustaceans  live  on  infusoria,  and  that  these  infusoria  again  thrive  on 
plants  in  the  process  of  decomposition  and  on  animal  life,  he  endeavors  to  supply  the  ponds  with  the 
necessary  and  appropriate  food.     He  says: 

"  The  decomposed  substance  serving  as  food  for  the  infusoria  accumulates  on  the  bottom  of  the 
pond,  and  is  also  mechanically  distributed  in  the  water,  giving  it  a  muddy  appearance.  The  snbstance 
distributed  in  the  water  partly  originates  on  the  bottom,  partly  enters  the  pond  with  the  new  inflax. 
in  which  case  it  conies  from  the  soil,  near  by  or  far  off,  according  to  the  condition  of  land  or  water. 
The  more  luxuriant  and  the  more  fertile  the  land  the  richer  the  ingredients  washed  into  the  pond.  It 
is,  therefore,  of  the  greatest  importance  to  have  the  greatest  amount  of  this  mnddy  influx  led  into 
the  pond  after  a  heavy  rainfall.^' 

This  IS  doubtless  correct,  but  it  is  also  a  fact  that  this  acquisition  to  the  pond  is  gained  at  the 
expense  of  the  surrounding  lands,  because  they  are  impoverished  by  the  heavy  rainfalls.  Of  conrae 
considerable  values  in  the  shape  of  organic  and  inorganic  substances  wash  from  the  fields  into  the 
brook,  from  there  flow  into  the  rivers,  and  then  into  the  ocean,  and  so  wonld  become  lost  if  they 
were  not  collected  in  the  ponds  and  subsequently  absorbed  by  the  fishes.  Bnt  a  correct  pond 
propagation  must  not  depend  on  circumstances;  just  as  a  certain  quantity  and  quality  of  manure 
must  each  year  be  supplied  t-o  the  field  to  produce  fair  crops,  so  the  same  action  must  be  taken  in 
regard  to  the  fish  ponds.  Hr.  Kochs  tried  for  a  year  to  catch  the  crustaceans  described  on  Weeger's 
plntes  and  to  breed  them  in  glass  vessels  holding  from  8  to  10  liters  (1  liter  is  equal  to  2.113  pints) 
for  the  piirpfme  of  investigating  their  conditions  of  life.  He  found  them  only  in  puddles,  which 
received  their  fertilizing  substance  from  the  surrounding  land  or  from  animal  cadavers.  In  one  case. 
In  a  puddle  in  a  clay  pit  near  Winterschlick,  he  found  that  dung  particles  had  been  washed  into  the 
puddle  from  fiii  adjoining  sloping  orchard,  where  numerrms  dung  heaps  were  found.  The  consequence 
was  a  luxurious  vegetntion  and  numerous  crustaceans  in  this  puddle,  while  in  many  other  adjacent 
puddles  hardly  anything  living  could  be  detected. 

It  Is  not  essential  to  catch  a  great  number,  because  they  increase  wonderfully.  To  obtain  those 
npecles  in  a  perfect  condition,  which  collect  between  the  water  plants,  he  used  a  pear-shaped  pipette 
holding  t  liter,  having  a  long  and  strong,  but  narrow,  neck,  and  on  the  other  end,  in  the  pear,  an 
aperture  1  centimeter  wide.  When,  cloning  the  narrow  neck  and  placing  the  pear  end  of  the  vessel  in 
the  water,  the  stopper  N  suddenly  removed,  the  water  will  rush  into  the  vessel,  carrying  with  it  the 
small  infiiRorla.  It  Is  not  possible  to  catch  nearly  as  many  with  mull  netting,  bcHides  the  latter  is 
unserviceable  between  the  water  plants,  »n<l  it  is  difficult  to  separate  the  infusoria  from  it. 

Pr.  Koclifl  has  pn^pared  since  .hinc.  IHJM,  a  nuinlM^r  of  glass  vessels  as  aquaria,  in  each  of  which  he 
jdaccd  all  kinds  of  crnstaceann.    Home  he  kept  at  his  private  residence  in  the  open  air  and  during  the 


*  Translated  by  H.  II.  Oerdes  from  Hiologisches  Centralblatt,  Hand  xii,  pp.  599-606. 
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winter  in  a  warm  room;  others  be  kept  iu  the  Pharmacological  Institute  in  a  room  not  heated,  but  not 
exi)ose(l  to  frost;  others,  again,  since  January,  at  the  Physiological  Laboratory  for  Animals  at  the 
Academy  of  Toppelsdorf,  near  Bonn,  in  a  room  exposed  to  all  atmospheric  changes.  One  set  of  the 
aquaria  was  prepared  as  called  for  by  Weeger;  that  is,  10  cubic  centimeters  of  garden  soil  were 
placed  on  the  bottom  and  soaked  witli  liquid  manure ;  on  this  was  placed  mud  from  the  puddles 
containing  crustaceans,  and  on  this,  again,  dry  leaves  of  hazelnut  and  willow  trees.  The  aquarium  was 
then  tilled  up  with  water.  Some  filiform  algie.  Wolffian  and  other  small  water  plants  had  entered  into 
the  aquarium  with  the  mud.  In  the  course  of  two  weeks  there  developed  iu  all  the  aquaria  minute 
crustaceans  (shell  insects,  flea  lobsters,  water  multipedes,  infusoria,  green  algse),  a  felted  mass  of 
filiform  algie,  and  a  thick  cover  of  JVolffia.  The  warmer  the  aquarium  the  quicker  and  better  was  the 
development,  but  the  plant  life  seemed  to  prosper  better  than  the  animal  life.  By  catching  these 
small  cnistaceans  in  proper  pipettes  it  was  shown  that  the  quantity  in  the  aquarium  was  less  than  in 
running  wat«r. 

Subsequent  experiments  proved  that  the  majority  of  the  Crustacea  were  very  easily  affected  by 
even  the  smallest  quantity  of  ammonia,  sulphureted  hydrogen,  or  free  acids,  as  also  stated  by  Weeger. 
It  is  clear  that  only  the  most  favorable  conditions  for  the  development  of  the  Crustacea  in  the  aquaria 
prepared  according  to  Weeger  are  mentioned.  Then  comes  a  period,  which  passes  quickly,  develop- 
ing a  good  deal  of  this  animal  life.  Dr.  Kochs  tried  to  accelerate  the  increase  by  throwing  in  small 
pieces  of  meat  or  dung,  sometimes  with  more  or  less  success,  and  to  raise  larger  individuals,  having 
the  moat  success  with  the  water  multipedes. 

These  experiments  soon  convinced  him  that  water  iu  which  the  Crustacea  grow  well  and  increase 
was  too  unclean  for  most  fishes;  moreover,  the  Crustacea  require  warm  and  more  or  less  stagnant 
water,  and  can,  therefore,  only  be  raised  in  shallow  puddles  exposed  to  the  sun  and  containing  many 
water  plants,  whereby  it  is  clearly  shown  that  the  propagation  of  infusoria  for  fish  food  must  bo 
entirely  separated  from  the  breciling  of  fishes.  When  attempting  to  breed  both  in  the  same  vessel, 
either  the  water  fauna  prosper  and  in  that  case  the  fishes  can  not  live,  or  vice  versa.  He  ascertained, 
also,  through  special  experiments,  that  the  minute  Crustacea  could  hardly  live  in  water  most  favorable 
for  the  growth  of  microscopic  plant  life. 

Mixing 0.1  liter  of  nitrate  bf  ammonia,  O.I  liter  of  biphosphate  of  potash,  and  a  minute  quantity 
of  iron  with  the  strongly  calciferous  water  from  the  city  hydrant  in  Bonn,  and  adding  a  small 
number  of  water  plants,  the  water  will  soon  turn  strongly  green  and  turbid  at  a  temperp.ture  of 
from  10^  to  12^  C.  (50^  to  64*^  F.),  and  becomes  slimy  on  account  of  the  alg^e.  Daphnia  and  CyprU 
will  hardly  grow  therein. 

His  aim  to  first  produce,  in  the  proper  manner,  large  quantities  of  gpreenish  water  rich  in  plant 
life  for  the  sustenance  of  the  Crustacea  proved  a  failure.  Still  it  is  true  that  many  Crustacea  live 
on  microscopic  plants,  but  the  most  favorable  condition  of  life  does  not  tally  with  that  of  the  plants. 

The  Crustacea  are  only  good  in  transparent  and  clear  water;  all  the  fine  aquaria  tested  for  years- 
contained  large  water  plants,  but  also  always  clear  water. 

Later  he  experimented  as  follows: 

To  make  the  method  to  breed  Crustacea  artificially  practicable  and  feasible  the  material  needed 
must  be  easily  accessible  and  cheap.  If  the  breeding  is  done  iu  special  receptacles  (reservoirs)  it  must- 
be  done  in  such  a  way  that  it  will  be  easy  to  get  the  infusoria  clean  when  fed  to  the  fishes.  The  fol- 
lowiug  experiment  led  him  to  a  procedure  which  iu  his  opinion  will  prove  successful :  Taking  two  glass 
vessels  each  containing  10  liters  of  water  (21.13  pints)  and  adding  100  grams  (3.53  ounces  avoirdupois) 
of  fresh  cow  manure  without  straw  iu  such  a  way  that  in  one  vessel  this  manure  is  evenly  distributed, 
while  in  the  other  these  100  grams  of  manure  are  placed  iu  a  glass  cup  and  covered  by  wire  netting, 
it  will  soon  be  observed,  especially  where  the  temperature  is  warm,  that  a  strong  decomposition  takes 
place  in  the  first-mentioned  vessel,  a  thick  scum  of  bacteria  is  formed,  the  liquid  turns  light-brown 
and  smells  strongly  of  musk  and  ammonia.  Cypris  and  Daphnia  may  live,  and  even  increase,  in  this 
bad-smelling  liquid,  if  the  temperature  is  not  too  high,  and  under  the  described  conditions.  On  the 
other  hand,  there  is  hardly  any  smell  iu  the  second  vessel,  where  the  manure  is  inclosed  in  the  cup. 
The  gases  forming  in  the  manure  raise  the  cup,  bottom  upward,  to  the  surface  of  the  water,  which  is 
soon  covered  with  a  scum  consisting  of  numerous  bacteria  and  infusoria.  The  outer  side  of  the  wall 
of  this  cup,  and  also  the  bottom  of  the  large  vessel,  is  soon  covered  with  a  whiteslime,  also  consisting 
of  bacteria  and  infusoria.  After  some  time  ouly  organisms  are  developed  containing  chlorophyl 
(green  coloring  matter  of  leaves  or  plants)  in  large  quantities.  Daphnia,  CypriSy  Cyclops,  and  many 
other  Crustacea  grow  finely  in  su^h  a  vessel.  The  wire  netting  which  prevents  the  cow  manure  from 
mixing  with  the  water  is  thickly  covered  with  minute  Crustacea  searching  for  food.     As  the  water 
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remains  nearly  clear,  it  is  somewhat  easy  to  catch  the  animals,  and  one  may  so  become  convinced  of 
the  phenomenal  increase. 

Under  the  influence  of  water  and  warmth  a  vast  development  takes  place  of  those  numerous 
microorganisms  contained  in  the  cow  manure  which  absorb  the  undigested  parts  of  the  manure,  and 
which  servo  themselves  as  food  for  the  cmstacea.  The  manure  gradually  disappeared  during  the 
monthfl  of  May,  June,  and  July.  When  these  cmstacea  are  fed  to  small  carp  or  goldfishes  a  gradual 
transformation  of  cow  dung  into  fish  is  accomplished,  almost  without  the  help  of  plants. 

The  Gammarus  pulex  has  lately  frequently  been  found  in  large  quantities  between  old  bricks  and 
half-rotten  brush  wood  in  the  Endenich  Brook,  near  Bonn,  without  any  cells  containing  chlorophyl 
having  been  found  in  the  water  or  mud.  The  water  of  the  brook  was  muddy,  because  it  contained  the 
waste  and  drainage  of  several  adjoining  villages.  This  relatively  large  crustacean  grows  splendidly 
in  an  aquarium  prepared  with  cow  dung,  as  previously  described,  if  a  little  dry  brush  wood  is  added. 

Practically,  it  will  be  easy  to  produce  this  transformation  of  cow  dung  into  fish,  subject  to  local 
conditions.  The  most  advantageous  way  would  seem  to  be  to  dig  ditches  along  the  bcinks  of  the  pond 
about  1  meter  wide  and  25  centimeters  deep  (about  40  inches  by  10  inches)  connected  with  the  pond 
by  numerous  narrow  cuts.  Perforated  boxes  or  flower  pots  filled  with  cow  dung  are  then  pla<;ed  in 
these  ditches  and  protected  from  the  rays  of  the  sun.  When  this  shallow  water  is  warmed  by  the  sun 
a  great  quantity  of  infusoria  and  crnstacea  will  develop,  which  by  the  rise  and  fall  of  the  water  in 
the  pond  are  sucked  into  it.  If  the  banks  of  the  pond  are  low,  the  fertilizing  substance  will  settle 
there,  thus  enlarging  the  area  for  the  breeding  of  the  cmstacea  and  forming  a  feeding-place  for  the 
young  fishes. 

All  these  infusoria  are  especially  sensitive  to  light.  The  ditches  and  banks  must  have  old  bricks, 
brushwood,  leaves,  etc.,  for  the  protection  of  animal  life.  A  luxuriant  growth  of  water  plants, 
especially  Wolffiaj  must  be  prevented,  because  it  absorbs  too  much  nourishment  from  the  water ;  that 
is,  the  nourishment  is  collected  in  the  plant  in  such  a  shape  that  it  is  unserviceable  for  the  purposes 
of  fish  propagation.  *" 

These  breeding  ditches  must,  if  possible,  be  dry  in  winter,  so  that  the  frost  may  easily  penetrate. 
In  that  case  the  winter  eggs  of  the  cmstacea,  bedded  in  the  mire,  will  develop  better  and  more  numer- 
ously in  the  spring  than  when  having  overwintered  in  water.  It  would  be  very  iuteresting,  but  very 
difficult,  to  determine  the  causes  of  this  peculiar  process.  Dr.  Kochs  exposed  the  mud  of  several 
aquaria  in  an  open  box  to  the  sun,  to  rain,  and  to  frost  by  keeping  it  in  the  gutter  of  the  roof  of  his 
residence.  By  putting  samples  in  glass  vessels  filled  with  boiled  hydrant  water  and  placing  them  in 
a  warm  room,  there  developed  within  three  weeks  Cyprie,  Daphniay  and  microscopic  wheel  animalculse, 
especially  Hydatina  senta  and  infusoria.  It  is  certain  that  the  eggs  had  several  times  been  exposed 
to — 10^  C.  (14°  F.).  At  the  end  of  May  several  samples  of  the  same,  now  air-dried  mud,  were  put  into 
water  previously  boiled,  and  in  two  weeks  numerous  cmstacea  had  again  developed.  By  drying  a 
large  quantity  of  egg-containing  mud  in  the  fall,  the  proper  food  may  easily  be  bred  in  the  spring  and 
summer. 

It  must  here  be  stated  that  the  eggs  will  not  stand  a  drying  over  sulphuric  or  anhydric  phosphoric 
acid.  When  that  is  done  they  all  die,  as  has  often  been  observed.  This  is  mentioned  because  it  is 
frequently  asserted  that  the  eggs  of  the  lower  animals  may  live  for  one  or  more  years  in  the  thoroughly 
dried  mud  puddles.  Even  mud,  cleft  and  disrupted  by  the  action  of  the  sun,  still  contains  several 
parts  of  water.    A  total  drying  up  of  the  eggs,  therefore,  does  not  take  place  in  nature. 

Dr.  Kochs  made  special  experiments  with  the  Helix pomatia,  and  found  that  under  the  usnal  condi- 
tions the  moisture  of  tho  living  animal  does  not  dry  up  in  a  year,  even  in  a  warm  room ;  moreover,  as 
soon  as  a  dry  crust  has  been  formed  around  it,  it  loses  the  moisture  only  in  artificially  dried  air,  but 
it  dies  before  all  the  moisture  is  absorbed.  The  poisonous  substances  forming  at  the  bottom  of  the 
ponds  by  a  slow  decomposition  of  organic  substances  at  such  times  of  the  year  when  there  is  no  frost 
are  destroyed  by  the  plant  life.  These  infusoria,  and  also  the  eggs  of  the  lower  animals,  are  frequently 
threatened  by  an  accumulation  of  those  poisonous  substances  during  such  times  in  winter  when  this 
process  does  not  take  place.  Half-decomposed  organic  substances  are  loosened  and  made  spongy  by 
the  frost,  and  later  on  easily  crumble  or  dissolve.  Only  the  drying  and  freezing  of  the  mud,  there- 
fore, can  be  recommended. 

*  I  think  it  pertinent  at  this  point  to  remark  that  Dr.  Kochs's  warning  against  allowing  a  luxuriant 
growth  of  water  plants  in  the  ponds  has  reference  to  his  method  of  **  transforming  cow  dung  into  fish 
without  the  help  of  plants."  Ordinarily — that  is  to  say,  naturally — the  via  or  fertilizing  strength  of  the 
manure  would  go  to  making  a  luxuriant  growth  of  plant  life,  which  in  turn  would  be  converted  into 
the  low  forms  of  animal  life  exhibited  in  tho  infusoria  and  cmstacea. 
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REPORT  BY  M.  CHABOT-KARLEN  ON  THE  FISH-CULTURAL  OPERATIONS  OF  M.  DURAND, 

AT  THE  SCHOOL  OF  AGRICULTURE  AT  BEAUNE.^ 

The  author  states  that  fish-cultural  operations  were  commenced  at  the  School  of  Agriculture 
and  Viticulture  of  Beaune  in  1886-87,  near  the  Bouzaize,  one  of  the  affluents  of  the  Sa6ne;  that  there 
were  at  the  time  no  trout  in  the  vicinity  or  in  the  neighhoring  rivers,  and  that  it  was  necessary  to 
^iiy  ©gg8.  The  first  year  12,000  fry  were  obtained,  which  were  divided  into  three  lots.  Two  lots  of 
3,000  each  were  planted  in  the  Ouche  and  Muzin :  the  rest  were  liberated  in  the  Bouzaize  or  held  in 
confinement  near  the  shore  and  fed  on  Cyclops  and  afterwards  on  Gammarus,  The  second  year  17,000 
fry  were  obtained;  the  two  rivers  above  named  received  6,000,  the  Vouge  but  1,000;  500  were  planted 
in  the  Love,  and  the  rest  put  into  the  Bouzaize,  a  part  at  liberty  and  a  part  in  confinement.  At  the 
present  time  18,000  fry  are  ready  to  be  distributed.    In  three  seasons  47,000  fry  have  been  turned  out. 

In  the  Ouche,  in  which  the  trout  were  previously  unknown,  it  is  now  possible  to  take  them 
weighing  400  grams  (about  14  ounces),  those  that  were  put  in  first  being  23  months  old.  M.  Brossard, 
director  of  bridges  and  roads  at  Bligny-sur-Ouche,  says  that  numbers  of  them  of  this  weight  can  be 
seen  in  the  upper  parts  of  the  stream.  As  to  those  1  year  old,  they  have  attained  a  weight  of  100  grams 
(about  3^  ounces).  Moreover,  natural  reproduction  will  commence  next  season,  and  the  conditions  in 
this  river  are  so  favorable  that  its  stocking  by  this  method  is  assured,  as  the  fish  will  be  in  condition 
to  spawn  in  December,  1889.  In  the  Muzm  the  same  results  would  have  been  obtained  bad  it  not  been 
for  poaching.  Nevertheless,  in  spite  of  this  and  of  the  devices  of  every  kind  that  were  employed  by 
the  mills  along  the  stream,  the  trout  reappeared  in  the  Muzin. 

More  or  less  similar  results  were  obtained  in  the  Bouzaize.  Reared  in  captivity  in  receptacles 
abundantly  provided  with  aquatic  plants,  Potamogeton  and  cress,  and  fed  with  Cyclops  and  aquatic 
larvae  of  every  kind  at  first,  and  then  with  Gammarus,  the  trout  gained  in  a  year  an  average  of  60| 
grams  (about  2  ounces).  At  this  age  they  were  not  able  to  cope  with  the  large  pike  that  infested 
the  mill  course  at  the  head  of  the  river;  this  was  emptied  and  the  larger  ones  taken  out,  only  those 
of  the  size  of  the  young  trout  being  permitted  to  remain.  Now,  at  the  Age  of  23  months,  a  great 
number  of  the  trout  weigh  more  than  300  grams  (about  10^  ounces).  The  following  are  the  weights 
of  some  taken  in  the  river:  First,  365  grams;  second,  360gprams;  third,  280  grams;  average  weight, 
335  grams  (about  11^  ounces).  So  that  in  a  year  their  weight  increased  from  60^  to  335  gprams,  a  gain 
of  274i  grauis  in  twelve  months.  Natural  reproduction  may  be  expected  to  commence  in  this  river 
from  December,  1889. 

The  report  also  contains  observations  on  the  Cyclops  (which  are  presented  with  a  view  to  furnish- 
ing  the  basis  of  a  method  for  the  rearing  of  these),  the  Daphniay  and  the  Cypris,  with  some  remarks 
on  the  monstrosities  found  with  the  eggs  of  the  trout  and  a  statement  of  prices  obtained  for  trout. 

The  Cyclops  possesses  an  extraordinary  fecundity,  and  reproduces  at  a  temperature  of  from  8"^  to 
10^  C.  (46^  to  50^  F.  about).  In  winter  they  seek  the  bottom  and  hibernate  in  some  sort,  but  on 
capturing  them  and  placing  them  in  a  higher  temperature  their  generative  organs  will  be  seen  to 
revive.  Thirty-five  degrees  C.  (95°  F.),  however,  according  to  our  experience,  is  the  highest  they 
can  resist.  The  best  for  hatching  is  between  20°  and  25°  C.  (68°  and  77°  F.).  At  this  temperature  there 
forms  on  each  female  every  two  days  two  egg-bearing  sacs,  or  external  uteri,  wherein  the  eggs  are 
hatched.  At  the  end  of  two  days  these  organs  become  detached  and  fall  to  the  bottom.  The  number 
of  eggs  contained  in  each  may  be  from  16  to  32,  but  generally  the  number  of  young  obtained  is  some- 
what less.  However,  the  eggs  hatch  immediately,  and  the  young  Cyclops  which  issue  forth  are  almost 
globular,  having  but  four  feet  and  no  tail.  At  the  end  of  fifteen  days  they  undergo  a  molting,  the 
tail  appears  and  other  feet  form,  and  fifteen  days  after — that  is,  a  month  in  all,  the  Cyclops  are  mature 
and  ready  to  reproduce. 

With  such  fecundity,  it  can  be  readily  understood  how  numerous  they  become.  Carbonate  of 
lime  is  necessary  in  the  formation  of  their  shell.  From  the  fact  that  they  are  found  in  abundance  in 
water  iii fused  with  vegetable  matter  in  decomposition,  the  water,  nevertheless,  not  contracting  the 
least  odor,  it  is  supposed  that  they  live  on  infusoria,  and  that,  therefore,  the  means  by  which  the  fish- 
culturist  may  have  them  at  his  disposal  is  to  multiply  in  his  rearing  ponds  aquatic  plants.     {Potamo- 

•  The  report  was  published  by  the  National  Society  of  Agriculture  of  France,  June  19,  1889.  The 
papers  in  this  Appendix  were  translated  by  Mr.  F.  1*.  Fennell,  of  the  U.  8.  Fish  Commission ;  none  of 
them  have  been  translated  in  full,  only  such  portions  being  presented  as  apply  to  the  feeding  and 
rate  of  growth  of  the  fishes. 
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geion  crUpns  gives  tlio  beHt  resiiltH.)  In  this  way  the  Cyclops  will  live  and  reproduce  with  the  young 
fish.  By  digging  in  a  neighboring  field  one  or  more  holes  into  which  is  introduced  a  small  stream  of 
water  and  placing  therein  the  I*otamogeton«  and  fountain  cress  (Xaalitrtium  officinalis^)  (this  last 
agrees  with  the  Oammarus)  a  temperature  will  be  obtained  at  which  the  Ct/clops  can  propagate  in 
great  numbeis;  and  there  will  be  at  hand  in  abundance  the  best  food  that  can  be  given  to  the  young 
lish.  The  fish-culturist  who  possesses  clayey  land  can  undertake  this  without  expense.  In  basins  so 
prepared  it  will  not  be  long  before  coufervje  and  vaucherias  will  be  seen  to  form,  which,  after  a  while, 
becoming  decomposed, will  take  on  a  brown  tint,  and  in  the  midst  of  which  the  little  creatures  will  be 
very  abundant. 

F<)r  collecting  the  Cyclops  a  simple  net  is  used,  similar  t^)  that  employed  by  entomologists.  This 
lets  the  water  pass  and  retains  a  multitude  of  animalcnles,  not  only  Cyclops,  but  the  larv;e  of  gnats, 
HydrarhnaSy  etc.,  of  which  the  fry  are  very  fond. 

The  rearing  of  Daphnia  pulex  and  Cypris  fusca  was  also  tried.  The  Cypris.  however,  were  found 
to  prey  upon  the  young  fish.  Having  been  put  in  with  the  embryos  of  the  carp,  they  were  often 
discovered  to  the  number  of  two  or  three  fixed  upon  the  back  of  an  alevin  devouring  it,  notwith- 
standing the  efforts  of  the  poor  animal  to  shake  itself  free.  It  was,  therefore,  necessary  to  abandon 
their  use,  and  with  regret,  because  their  fecundity  is  certainly  much  greater  than  that  of  the  Cyclops, 
and  they  mature  much  more  quickly.  It  is  believed  that  this  fact  is  absolutely  new  in  the  history  of 
applied  fish-culture. 

Finally,  attention  is  called  to  the  great  number  of  monstrosities  found  among  eggs  taken  from  the 
trout  at  Vongeot,  at  the  establishment  of  M.  Peloux.  These  breeders  were  reared  by  M.  Peloux  and 
came  from  the  same  parents,  and  it  is  asked  whether  these  deformities  may  not  be  attributed  to 
consanguinity. 


REPORT  BY  M.  CHABOT-KARLEN  ON  THE  FISHCULTURAL  OPERATIONS  OF  M.  BINDER, 
PROFESSOR  AT  THE  SCHOOL  OF  AGRICULTURE  OF  SAINT-R^MY  (HAUTE-SAONE).* 

In  this  paper  it  is  stated  that  during  the  three  years  that  fish-cultural  operations  were  conducted 
at  this  school  100,000  trout  were  planted  in  the  Lanterne  and  Moselotte;  and  that  such  good  results 
were  obtained  in  the  Lanterne  that  the  young  fish  conld  be  seen  therein  as  numerous  as  minnows; 
that  those  14  months  old  weighed  8  to  16  grams  (0.28  ounce  to  0.56  ounce)  with  a  length  of  7  to  12 
centimeters  (2.75  inches  to  4.72  inches). 

REPORT  BY  M.  CHABOT-KARLEN  ON  THE  NOTES  OF  M.  DESPRfiS,  PROPRIETOR  OF  THE 
FISH-CULTURAL  ESTABLISHMENT  OF  NANTEUIL-EN-VALL^E  (CHARENTE).+ 

This  paper  has  reference  to  the  notes  of  M.  Desprds  on  rearing  salmonidaB  by  artificial  food.  He 
says  that  the  development  of  the  embryo  especially  attracted  his  attention ;  that  it  was  between  the 
third  and  fourth  day  before  the  absorption  of  the  sac  that  the  alevin  would  become  hungry  and  com- 
mence to  eat,  not  seeking  its  food,  but  lying  in  wait  for  it;  that  six  or  seven  days  alter  it  would  quit 
its  hiding-place  and  attack  its  prey,  snapping  at  it  while  in  movement  in  the  water.  He  then  enters 
into  a  description  of  the  means  to  be  employed  for  the  protection  and  feeding  of  the  young,  and  he 
seems  to  have  succeeded  in  his  experiments  if,  as  he  says,  he  is  able  to  guarantee  the  rearing  of  90  per 
cent.  At  Howietoun  it  is  on  the  weight  (one-fiftieth  of  the  living  weight)  that  is  determined  the  food 
to  be  given,  a  method  which  appears  more  scientific  and  at  the  same  time  more  practical  than  that  of 
feeding  them  without  regard  to  age  or  development.  The  choice  of  food  largely  depends  npon  environ- 
ment. At  Howietoun  mollusks  are  ased  to  a  great  extent,  while  at  Nantenil  brains,  blood,  and  LimcLX 
satisfactorily  replace  these  shore  animals,  of  which  the  alevins  are  very  fond. 

*  Published  by  the  National  Society  of  Agriculture  of  France,  June  30,  1886. 
f  Presented  to  the  National  Society  of  Agriculture  of  France,  June  30,  1886. 
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REPORT   BY  M.   CHABOT-KARLEN  ON   THE   VIEWS   OF   M.   6mILE   RIVOIRON   ON  THE 

REARING   OF  TROUT   BY    NATURAL    FOOD.* 

M.  Rivoiron  says  that  the  youug  trout  do  not  take  food  except  when  it  is  moving  in  the  water; 
that  they  do  not  go  to  the  hottom.  Unless  great  care  is  taken^  which  is  not  always  possible,  failure 
is  certain  in  the  use  of  artificial  food  on  account  of  decomposition.  Of  the  natural  food  M.  Rivoiron 
prefers  the  Daphnias.  To  rear  these  he  says:  Dig  near  the  side  of  the  stream  two,  four,  or  six  basins, 
from  10  to  12  meters  (about  32  feet  and  9  inches  to  39  feet  and  5  inches)  long,  by  2  meters  (6^  feet) 
wide,  and  1^  meters  (about  5  feet)  deep,  according  to  the  number  of  Daphnias  to  be  produced.  Clayey 
soil  is  preferable,  as  the  water  with  which  the  basins  are  tilled  will  not  quickly  evaporate.  In  these 
there  should  be  placed  during  March,  at  the  north  end,  because  the  basins  should  be  dug  as  near  as 
possible  from  north  to  south,  one  cubic  meter  (about  1^^  cubic  yards)  of  fresh  dung  (cow  dung  and 
horse  dung  mixed). 

Every  day  the  water  should  be  stirred  until  it  takes  on  a  light-brown  color,  without,  however, 
becoming  tainted.  On  this  point  depends  somewhat  the  success  of  the  microscopic  beings  that 
during  the  first  days  of  April  should  be  deposited  there.  At  a  temperature  of  25"^  C.  (77^  F.)  each  of 
these  will  give  birth  every  five  days  to  eight  others,  which  in  a  few  weeks  will  amount  to  millions. 
They  reproduce  even  at  a  temperature  of  32^  C.  (about  90^  F.),  and  sustain  a  temperature  of  — 6^  C. 
(about  21^  F.).  The  least  shock  will  kill  them  en  masse.  Under  no  circumstances  should  the  water 
be  disturbed,  and  they  should  be  gathered  with  the  utmost  care.  This  gathering  (a  sort  of  skimming) 
can  be  commenced  at  the  end  of  April  and  continued  until  the  end  of  September.  It  can  be  done  by 
means  of  a  strainer,  which  should  be  brought  gently  to  the  surface.  Before  being  given  to  the 
alevins  the  Daphnias  should  be  placed  in  fresh  water,  in  order  to  rid  them  of  the  odor  with  which 
they  may  be  impregnated;  otherwise  they  will  kill  the  young  fish.  It  is  supposed  that  the  ammonia 
in  the  rearing  basin  is  the  cause.  A  basin  should  never  be  fished  to  the  bottom,  and  eight  or  ten  days 
should  elapse,  according  as  the  temperature  will  have  more  or  less  favored  the  multiplication  of  the 
Crustacea,  before  recommencing  the  operation.  When  giving  them  to  the  alevins  the  same  precau- 
tions should  be  taken  with  the  Daphnias  as  when  collecting  them,  and  it  is  essential  that  they  should 
be  deposited  in  the  water  very  slowly.  A  basin  of  the  above  dimensions  will  cost  35  francs,  and  will 
furnish,  from  April  to  September,  from  170  to  180  kilograms  (374  to  396  pounds,  avoirdupois)  of 
Daphnias.  An  alevin  so  fed  will  weigh  at  six  months  6  grams  (0.21  ouuce),  with  a  length  of  6  centi- 
meters (about  2}  inches). 

*  Ma<le  to  the  National  Society  of  Agriculture  of  France,  July  1,  1885. 
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20.-A  REPORT  UPON  INVESTIGATIONS  IN  THE  MAUMEE  RIVER  BASIN 

DURING  THE  SUMMER  OF  1893. 


By  PHILIP  H.  KIRSCH, 
Commissioner  of  Fisheries  for  the  State  of  Indiana. 


Th«  investigations  upon  which  this  report  is  based  were  made  during  the  summer 
of  1893,  under  the  direction  of  Hon.  Marshall  McDonald,  United  States  Commissioner 
of  Fish  and  Fisheries.  A  description  of  each  stream  and  lake  examined  is  given,  with 
a  list  of  the  fishes  found  in  these  waters  and  notes  on  their  characteristics.  In  prose- 
cuting the  work  the  writer  had  the  efficient  help  of  Mr.  Charles  Beeson,  instructor  in 
Indiana  University;  Prof.  W.  S.  Blatchley,  teacher  of  biology  in  the  Terre  Haute 
High  School,  and,  for  a  short  time,  Mr.  Jesse  Harrison,  of  Columbia  City,  Ind. 

In  the  summer  of  1887  Prof.  Seth  E.  Meek,  professor  of  zoology  in  Arkansas 
Agricultural  College,  made  a  small  collection  of  fishes  in  Defiance  County,  Ohio.  The 
writer  is  indebted  to  him  for  the  use  of  his  unpublished  notes. 

For  aid  received  in  various  ways  the  writer  is  under  special  obligations  to  Prof. 
Barton  W.  Evermann,  assistant  to  the  United  States  Fish  Commission. 

THE    MAUMEE    RIVER    SYSTEM. 

The  Maumee  River,  with  its  tributaries,  drains  a  tract  of  country  lying  in  the 
northeastern  part  of  Ohio,  including  parts  of  the  counties  of  Hillsdale  and  Lejiawee, 
on  the  southern  bordei  of  Michigan,  and  portions  of  Steuben,  Dekalb,  Allen,  and 
Adams  counties,  in  the  northeastern  part  of  Indiana.  In  all,  this  water  basin  embraces 
about  7,500  square  miles.  The  country  is  rolling,  but  contains  no  elevations  worth 
noting.  The  surface  is  everywhere  composed  of  glacial  drift,  but  bed  rock  is  exposed  in 
the  channel  of  the  Maumee  River  and  in  the  lower  courses  of  all  its  larger  tributaries. 

The  climate  in  this  region  is  generally  mild  and  considered  healthful.  According 
to  the  report  of  the  Ohio  meteorological  bureau,  the  normal  temperature  at  Toledo, 
Ohio,  for  a  period  of  twenty -two  years  was  50^  F.  The  highest  temperature  at  the 
same  place  during  a  period  of  seven  years  was  94^,  and  the  lowest  during  the  same 
period  was  — 7^.  The  average  annual  amount  of  precipitation  (including  melted  snow) 
at  Toledo  for  a  period  of  twenty-two  years  was  32.03  inches. 

The  water  in  the  Maumee  River  and  that  of  its  larger  tributaries  is  rather  clear, 
while  that  in  the  smaller  streams,  on  account  of  their  clay  channels,  is  more  or  less 
turbid.    The  water  of  all  the  lakes  examined  by  us  is  remarkably  clear  and  pure. 

Besides  a  great  abundance  of  the  smaller  varieties  of  fishes,  all  the  waters  that 
were  investigated  by  us  were  well  supplied  with  the  best  quality  of  native  game  and 
food  fishes.  Crawfish  and  mussels  were  found  rather  common  at  all  points  explored 
by  us  in  the  Maumee  Basin.  Fresh-water  shrimps  were  also  taken  m  several  of  the 
streams.  In  some  localities  water  snails  were  found  in  great  numbers.  At  other 
places  the  banks  of  the  streams  contained  numerous  snail  shells.    Batrachians  and 
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reptiles  were  found  common  throughout  the  Maumee  River  basin,  and  specimens  were^ 
noted  and  secured  at  nearly  all  points  investigated  by  us. 
The  following  is  a  classified  list  of  the  waters  examined: 


Maumee  River : 

St.  Joseph  River 

Fish  Lake. 

Fish  Creek. 

Big  Ran. 

Indian  Lake. 

Cedar  Lake. 

Cedar  Creek. 

Mill  Creek. 
St.  Marys  River. 
Gordon  Creek. 


Maumee  River — Continued. 

Lost  Creek  (near  Cecil,  Ohio). 
Tiffin  River. 

Devils  Lake. 

Mauitou  Beach 
Auglaize  River. 

Sugar  Creek. 

Lost  Creek  (near  Lima,  Ohio). 

Blanchard  River. 

Hoaglin  Creek. 
Beaver  Creek. 


THE  MAUMEE  RIVER. 


The  Maumee  Eiver  is  formed  at  the  city  of  Fort  Wayne,  Ind.,  by  the  confluence* 
of  the  St.  Joseph  and  St.  Marys  rivers.  It  flows  in  a  general  northeast  direction  for  a 
distance  of  96  miles  through  Paulding,  Defiance,  Henry,  and  Lucas  counties,  Ohio,  and 
near  its  mouth  it  forms  the  northwest  boundary  of  Wood  County,  Ohio.  At  Toledo  it 
empties  into  Lake  Erie  through  Maumee  Bay. 

According  to  the  Indiana  Geological  Report,  1878,  the  Maumee  River  at  Fort 
Wayne  has  an  elevation  above  sea  level  of  737  feet,  and  at  its  mouth  of  573  feet.  The 
river  has  therefore  a  fall,  in  its  total  length  of  96  miles,  of  164  feet,  or  1%  feet  per  mile. 

The  Maumee  River  was  examined  at  the  following  places : 

(a)  Fort  Wayne,  Ind.,  August  14  and  15:  The  channel  at  this  place  has  been 
straightened  and  the  old  watercourse  has  been  filled  up  with  gravel  and  rubbish  that 
were  washed  in  by  overflows  of  the  river.  The  bottom  is  of  solid  Devonian  limestone. 
The  banks  of  the  channel  are  about  15  feet  high,  and  are  composed  of  whitish  clay. 
The  water  is  mostly  deep,  with  but  few  shoals.  Immediately  below  the  city,  where  the 
measurements  of  the  river  were  taken,  the  stream  is  confined  in  a  rocky  channel  33 
feet  wide,  and  has  an  average  depth  of  3  feet  and  a  current  of  1.86  feet  per  second. 
Therefore  the  volume  of  water  conveyed  per  minute  was  82,863  gallons.  The  temper- 
ature at  the  bottom  of  this  current  of  water  was  76°. 

The  St.  Marys  River  for  some  distance  up  from  its  mouth  has  been  straightened  and 
the  stream  is  now  confined  to  a  ditch-like  channel  which  is  about  40  feet  wide.  The 
channel  of  the  St.  Joseph  River  has  a  width  of  about  50  feet.  The  St.  Joseph  River 
conveys  somewhat  the  larger  quantity  of  water. 

(b)  The  Maumee  River  was  fished  August  16,  about  2J  miles  above  Antwerp, 
Ohio.  The  channel  has  a  width  of  about  250  feet,  and  the  banks  on  the  sides  of  the 
bottom  lands  are  about  10  feet  high.  The  bottom  of  the  channel  is  of  Devonian 
limestone,  with  numerous  loose  rocks  scattered  over  it.  There  are  long  stretches  of 
deep  water,  which  are  connected  by  short  rocky  riffles.  Low  islands  in  the  river  and 
low  sloping  banks  are  entirely  covered  with  water  willow.  There  are  also  dense 
growths  of  wrackweed.  In  water  only  a  few  inches  deep  the  rocks  as  well  as  the 
earth  bottom  is  covered  with  algae,  mostly  Spirogyra,  Willows  and  horseweed  form 
dense  thickets  along  the  margins  of  the  stream. 

(c)  The  Maumee  River,  near  Cecil,  Ohio:  Prof.  Seth  E.  Meek  says  that  the  current 
at  this  place  is  swifter  than  usual  and  that  the  bottom  of  the  river  is  sandy,  or  in  a 
few  places  rocky. 


FISHES   OF   THE   MAUMEE    RIVER    BASIN.  317 

(d)  The  Maumee  Kiver  was  investigated  at  the  State  dam,  4  miles  below  Defiance, 
Ohio,  August  19.  Here  the  river  has  a  width  of  000  feet;  its  bottom  is  of  shale  (Devo- 
nian) and  free  from  loose  rocks.  The  riffles  below  the  dam  extend  down  the  river  for 
half  a  mile ;  they  are  well  grown  over  with  riverweed,  wrackweed,  and  other  water 
plants.  There  is  an  abundance  of  algte.  The  banks  of  the  channel  are  from  10  to  15 
feet  high.  The  surrounding  country  is  decidedly  rolling.  The  dam  has  a  width  of 
600  feet  and  is  7  feet  high.  It  is  provided  with  a  fishway.  Below  the  dam  is  good 
fishing  with  hook  and  line.  Black  bass,  rock  bass,  calico  bass,  and  redhorse  are  the 
commonest  of  food-fishes  taken.  This  dam  was  built  by  the  State  of  Ohio  for  a  feeder 
to  the  Miami  and  Erie  Canal.  The  termini  of  this  canal  are  at  Cincinnati  and  Toledo, 
Ohio.  At  Defiance  the  canal  enters  the  Maumee  Biver  on  the  south  side  and  after 
crossing  to  the  north  side  it  follows  in  the  channel  of  the  river  down  to  the  State  dam. 
Here  the  canal  quits  the  dam  on  its  north  side.  This  canal  is  still  in  use,  chiefly  for 
rafting  logs  from  the  river  to  manufacturing  establishments. 

(e)  At  Grand  Rapids,  Ohio,  the  Maumee  River  was  examined  August  21  and  22. 
The  work  was  done  on  the  rapids  below  the  Providence  dam,  which  is  half  a  mile 
above  the  town  of  Grand  Rapids.  The  bottom  of  the  channel  is  of  a  finegrained 
sandstone  (Devonian),  which  is  being  largely  quarried  for  building  purposes.  The 
surface  of  the  rocks  is  eroded  into  long,  deep  ruts  and  numerous  pot-holes.  Where 
the  rocks  have  been  quarried  are  deep  pools  of  water,  which  contain  large  quantities 
of  fish.  At  our  investigation  the  river  was  low  with  no  water  on  the  riffles,  except 
what  little  escaped  through  a  leak  in  the  dam.  The  canal  on  the  north  side  of  the 
rapids  and  the  mill-race  on  the  south  side  convey  a  small  quantity  of  water. 

This  dam,  like  the  one  near  Defiance,  was  built  by  the  State  of  Ohio  for  a  feeder 
to  the  Miami  and  Erie  Canal.  The  dam  is  constructed  on  either  side  of  an  island, 
which  is  known  as  Purdy  Island.  That  part  of  the  dam  on  the  south  side  of  the 
island  is  G60  feet  wide,  and  the  part  of  the  dam  on  the  north  of  the  island  has  a 
width  of  1,205  feet.  The  island  between  the  two  dains  has  a  width  of  350  feet  and 
contains  8  iicres.  The  dam  has  a  nearly  uniform  height  of  5  feet  and  is  provided 
with  a  fishway  in  good  condition.  It  is  said  here  that  the  dam  backs  up  the  water  for 
14  miles.  The  width  ot  the  river  at  the  wagon  bridge  below  town  is  653  feet.  This 
is  probably  the  average  width  of  the  river  at  this  place. 

(/)  The  Maumee  River  at  Waterville,  Lucas  County,  Ohio,  was  fished  August 
24.  Here  the  bottom  of  the  channel  is  of  limestone  (Upper  Silurian),  which  lies  in 
contorted  folds  and  has  many  irregular  outcrops.  The  small  quantity  of  water  in  the 
channel  was  distributed  among  several  irregular  streams.  At  this  place  is  an  island 
containing  22  acres,  which  divides  the  river  into  two  nearly  equal  channels.  At  the 
wagon  bridge,  100  yards  below  the  island,  the  channel  is  850  feet  wide. 

Two  miles  above  this  place  is  an  island  which  contains  240  acres,  and  is  known  as 
Station  Island.  On  either  side  of  this  island  the  water  is  "slack,"  having  a  depth  of 
about  25  feet,  and  is  said  to  afford  fine  pickerel  and  bass  fishing  with  hook  and  line. 

The  bottom  of  the  river,  on  account  of  its  hard,  clean  rock,  is  remarkably  free 
from  vegetation. 

Local  sportsmen  told  me  that  formerly  sturgeon  were  very  abundant  at  this  place, 
while  now  one  is  seldom  taken;  also  that  the  large  pike  {LuciuH  Zwcim«), pickerel,  and 
eels  are  rapidly  decreasing  in  numbers.  All  of  this  decrease  of  fish  is  claimed  by  them 
to  be  due  to  the  net  fishing  in  the  backwater  in  the  river  during  the  season  when 
these  fishes  ascend  the  stream  to  spawn. 
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(g)  The  Mauinee  River  was  exaiuiued  at  Toledo,  Ohio,  August  25,  26,  and  28.  The 
width  of  this  river  at  the  wagou  aud  street-car  bridge  is  1,500  feet,  and  the  depth  of 
the  water  at  points  across  the  river  about  100  feet  apart,  beginning  on  the  west  side, 
was  respectively  16  feet,  26  feet,  22^  feet,  21  feet,  20^  feet,  17^  feet,  12^  feet,  and  12^ 
feet.  The  deepest  water  is  under  the  turn  bridge,  where  the  boats  pass  through.  At 
all  these  places  the  water  had  a  bottom  temperature  of  75o. 

ST.  JOSEPH  BIVEE. 

The  St.  Joseph  River  has  its  rise  in  the  uplands  of  Hillsdale  County,  Mich.  Its 
general  course  is  southwest  through  Williams  County  and  the  southeast  corner  of 
Dekalb  County,  Ind.,  to  Fort  Wayne,  Allen  County,  Ind.,  where  it  joins  the  St.  Marys 
River  to  form  the  Maumee  River.    This  river  was  examined  at  the  following  places: 

(a)  Near  Hudson,  Mich.,  July  24:  The  river  was  examined  at  a  point  6  miles 
southwest  of  Hudson.  Here  the  stream  was  fished  for  a  distance  of  nearly  2  miles. 
The  upper  mile  examined  flows  through  woodland,  and  the  bottom  of  the  channel  is 
mostly  gravel,  but  at  some  places  mud.  There  are  several  large  drifts  of  wood  in  the 
stream  that  are  barriers  to  the  passage  of  fish.  Further  down,  the  stream  flows 
through  cleared  land  and  the  bottom  of  the  channel  is  of  bluish  clay,  which  has 
eroded  very  unevenly,  leaving  many  projections  and  numerous  holes.  There  are  many 
long  stretches  of  quiet  water,  with  in  some  places  a  depth  of  4  feet.  Riffles  are  few. 
The  channel  has  an  average  width  of  about  14  feet.  The  bottom  is  remarkably  clear 
of  weeds.  The  most  common  plants  at  the  water's  edge  are  wild  touch-me-nots,  Joe- 
Pye  weed,  shrub  dogwood,  and  prickly  ash.  Owing  to  the  clayey  bottom  the  water 
is  not  clear.  Where  the  volume  of  water  was  taken  the  stream  had  a  width  of  lOJ  feet, 
an  average  depth  of  14  inches,  and  a  rate  of  current  of  13  inches  per  second.  This 
gives  a  volume  of  about  55,000  gallons  per  minute. 

The  banks  of  the  channel  are  from  6  to  8  feet  high. 

(b)  Edgerton,  Williams  County,  Ohio,  July  28:  The  St.  Joseph  River  wa«  seined 
at  a  i)oint  3^  miles  southeast  of  Edgerton.  Here  the  river  has  a  width  of  45  to  50 
feet;  the  almost  perpendicular  banks  are  8  to  10  feet  high.  The  bottom  of  the  channel 
is  mostl}'  of  sand  and  gravel  with  occasional  loose  rocks.  The  riffles  are  few,  and 
almost  entirely  free  from  weeds.  The  shores  are  lined  with  common  weeds,  shrubbery, 
and  trees.  On  account  of  the  recent  rains  the  water  was  tinged  with  the  clay  that 
composes  a  large  part  of  the  banks  and  bottom  of  the  channel. 

(c)  Tht  St.  Joseph  River  was  next  examined  at  Fort  Wayne,  Ind.,  August  14. 

FISH   LAKE. 

Fish  Lake,  at  Hamilton,  Steuben  County,  Ind.,  July  19  and  20:  What  is  now 
known  as  Fish  Lake  was  formerly  in  three  different  bodies  of  water.  In  1837  the 
outlet  was  tilled  in  and  the  surface  of  the  lake  was  thus  raised  9  feet,  which  united  the 
three  lakes  into  one  body  of  wat^r.  The  water  power  of  this  lake  is  utilized  for  milling 
purposes,  and  is  at  present  controlled  by  the  Fort  Wayne  Water  Power  Company. 

Fish  Lake  has  a  length,  from  northwest  to  southeast,  of  about  3  miles,  and  its 
greatest  width  is  about  1  mile.  It  has  several  islands,  the  largest  of  which  contains 
13  acres,  the  others  less  than  1  acre  each. 

The  large  island  is  covered  with  a  growth  of  small  oak. 

That  portion  of  the  lake  lying  west  of  the  large  island  is  known  as  Fee  Lake,  that 
north  and  east  of  it  as  the  Main  Lake,  and  that  south  of  it  as  the  Mill  Pond. 
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Fee  Lake  has  a  rather  uniform  depth  of  25  to  33  feet.    Temperature  at  bottom,  77°. 

The  shores  of  the  maiu  lake  at  its  northwest  aud  east  sides  are  gravelly,  with  clean 
bottom,  and  the  banks  at  either  place  have  a  height  of  from  10  to  12  feet,  and  are 
covered  with  woods.  The  remainder  of  the  shores  of  this  part  of  the  lake  are  swampy, 
except  along  the  large  island,  where  the  bottom  is  rather  clean  and  solid.  On  the 
east  side  of  the  main  lake  are  several  strong  springs.  The  water  of  these  springs  is 
charged  with  iron,  and  has  a  temperature  of  49^  F.  In  the  lake  near  these  springs  were 
taken  a  number  of  Labidesthes  sicculiis,  but  all  were  of  small  size.  Here  were  also 
found  a  few  specimens  of  SemotUus  atromiwulatus  and  one  Pimephales  notatus,  None 
of  these  species  was  found  elsewhere  in  the  lake.  Tbe  greatest  depth  we  were 
able  to  find  is  a  short  distsmce  northeast  of  the  large  island,  where  it  was  62  feet 
deep,  and  the  temperature  of  the  water  at  this  depth  was  75^.  A  little  farther  south- 
east of  this  point,  near  the  middle  of  the  main  lake,  the  depth  was  only  30  feet 
and  the  temperature  of  the  water  67o.  The  low  temperature  of  the  water  at  this 
point  would  indicate  the  presence  of  strong  bottom  springs.  The  upper  end  of  the 
main  lake  has  a.nearly  uniform  depth  of  50  to  60  feet  and  a  temperature  of  70°  to  75^. 

A  bay  extends  from  thenortheastside  of  the  main  lake  in  a  southeast  direction.  It 
has  a  length  of  three-quarters  of  a  mile,  and  along  its  middle  line  a  depth  of  40  feet  and  a 
temperature  of  67^.  Toward  the  shores  the  water  gets  shallower,  with  a  corresponding 
increase  in  temperature.    In  12-foot  water  the  temperature  was  70o. 

The  bottom  of  the  mill  pond  is  almost  entirely  covered  with  weeds,  and  it  is  only 
along  the  middle  where  the.  weeds -do  not  appear  above  the.surfiice  of  the  water.  The 
depth  of  this  portion  of  the  lake  is  from  7  to  9  feet,  and.  the  temperature  of  the  water 
at  this  depth  was  73^  to  74^.  The  temperature  of  the  water  immediately  below  the 
surface  in  all  parts  of  Fish  Lake  was  78*^. 

Fully  a  quarter  of  the  entire  area  of  the  bottom  of  Fish  Lake  is  covered  with 
weeds,  of  which  the  most  common  .are  chara,  pondwecd,  and  riverweed.  Near  the 
shores  are  water  lilies  in  abundance.  Along  the  water's  edge  are  giant  bulrush  and 
large  thickets  of  water  .smartweed.  The  prevailing  trees  upon  the  banks  are  oaks, 
maples,  elm,  and  cottonwood. 

The  water  in  this  lake  is  clear  and.  well  stocked  with  native  game  and  food  fish. 
The  ringed  perch  (Percajiavcscens),  the  blue  gill  (Lepomis pallidus)^  the  common  suntish 
(Lepoynis gibboawt),  and  thejarge- mouthed  black  bass  (Micropterus  salmoides)  are  among 
the  most  common  fishes.  We  were  told  that  illegal  fishing  has  not  been  practiced  at 
this  lake,  and  the  abundance  of  game-fish. is  the  result. 

Fish  Lake  receives  its  waters  from  several  ditch-like  tributaries,  but  chiefly  from 
the  springs  along  its  shores  and  bottom.  It  empties  its  waters  from  the  lower  end  of 
the  mill  pond  into  Fish  Creek,  of  which  it  is  the  source. 

FISH    CREEK. 

Fish  Creek,  near  Hamilton,  Ind.,  July  21:  The  width  of  Fish  Creek  immediately 
below  Fish  Lake  is  13  feet,  its  average  depth  7  inches,  and  the  rate  of  current  was  6^ 
inches  per  second.    The  lake  therefore  discharged  2,000  gallons  of  water  per  minute. 

The  stream  flows  in  a  southeasterly  direction  and  joins  the  St.  Joseph  River  near 
Edgerton,  Ohio.  A  few  hundred  yards  below  its  source  it  receives  a  small  stream 
from  the  west,  which  is  the  outlet  of  Ball  Lake,  a  pond -like  body  of  water  a  mile  west 
of  Hamilton.  Fish  Creek  has  many  ditches  and  springs  along  its  course,  so  that  its 
volume  rapidly  increases.     For  a  mile  in  its  upper  course  the  creek  has  been  ditched 
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and  straighteued,  but  below  this  the  chaunel  is  very  crooked,  swinging  from  side  to 
aide  across  the  bottom  land.  The  bluffs  bordering  the  bottom  lands  are  at  some  places 
20  to  25  feet  high.  The  creek  was  examined  for  a  distance  of  2  miles  from  its  source 
down.  The  bottom  is  mostly  sand;  at  some  places  it  is  covered  with  coarse  gravel  or 
rocks,  while  in  the  woodland  the  bottom  is  mud.  The  current  is  rapid,  and  the  depth 
of  water  was  nowhere  more  than  4  feet. 

Everywhere  in  shallow  water  the  bottom  of  the  channel  is  covtred  with  water- 
weeds  and  algae.  Lizardtail  is  the  commonest  plan.t  along  the  water's  edge.  Several 
Berviceberry  trees  were. noticed  upon  the  banks. 

Fish  Creek  was  again  examined  near  Edgerton,  Williams  County,  Ohio,  July  28. 
One  mile  north  of  Edgerton,  where  the.inve'stigations  were  made,  this  stream  was  20 
to  25  feet  wide,  and  the.clay  banks  had  a  height  of  about*  5  feet.  The  bottom  of  the 
channel  is  also  of  clay  and  where  not  covered  vvith  sand  or  gravel  is  very  slippery. 
The  water,  on  account  of  recent  rains,  had  a  yellowish  color.  The  stream  is  almost 
free  from  vegetation. 

BIG  RUN. 

Big  Eun,  near  Butler,  lud.,  July  29:  One  mile  north  of  Butler,  where  this  stream 
-was  examined,  it  had  a  current  on  the  riflBes  about  3  feet  wide  and  not  more  than  3 
inches  deep.  Thei^e  are  several  stretches  of  quiet  water,  which  had  a  depth  of  3  to  4 
feet,  and  contained  many  bullheads  and  small-mouthed  black  bass.  One  of  the  latter 
•weighed  half  a  pound.  The  bottom  is  clay  or  mud  and  notably  clear  of  vegetation. 
Big  Run  has  its  origin  among  large  springs  8  or  10  miles  northwest  of  this  place, 
and,  after  flowing  southeast  some  5  or  6  miles,  empties  into  the  St.  Joseph  River. 

INDIAN  LAKE. 

Indian  Lake,  near  Waterloo,  Ind.,  July  15 :  This  body  of  water  lies  12  miles  north- 
west of  Waterloo.  It  has  a  length,  east  and  west,  of  one-half  to  three-fourths  miles 
and  IS  about  one-eighth  mile  wide.  In  most  places  the  shores  are  lined  with  Nuphar 
and  Nymphcea^  Myriophyllum,  Ghara^  and  algae.  Its  banks  are  marly  on  the  north 
side,  muck  elsewhere. 

Mr.  Anthony  Zonker  measured  the  lake  some  years  ago  and  found  it  45  feet  deep  at 
its  upper  end,  which  agrees  with  our  measurements.  The  depth  near  the  lower  end 
was  60  feet.  Further  toward  the  center,  28  feet,  with  a  bottom  temperature  of  55°. 
At  about  the  middle  the  depth  was  55  feet,  with  a  temperature  of  48°. 

Indian  Lake  is  fed  by  a  small  stream  which  enters  from  the  north,  and  its  outlet 
is  a  sluggish  ditch  at  the  east  end. 

CEDAR  LAKE. 

Cedar  Lake,  4 J  miles  northwest  of  Waterloo,  Indiana,  July  14:  This  lake  has  a 
length  of  about  half  a  mile  from  north  to  south,  and  is  one-eighth  of  a  mile  wide. 
Formerly  it  was  perhaps  a  third  larger,  but  its  area  has  been  decreased  by  ditching 
the  outlet.  There  is  muck  bottom  everywhere.  Cedar  Creek,  the  outlet,  has  some 
gravel.  The  lake  is  margined  with  marsh,  the  water's  edge  is  filled  with  lily  pads, 
mostly  Nuphar  J  also  Nymphcea  in  abundance,  Potamogeton,  Myriophyllumj  and  various 
algae.  Lemna  is  very  abundant.  The  land  around  the  lake  is  timbered  with,  in  order 
of  abundance,  beech,  gray  ash,  iron  wood,  slippery  elm,  dogwood,  hawthorn,  white  oak, 
Ted  oak,  cherry,  hickory.    There  are  many  willows  at  the  lower  end  of  the  lake. 
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The  water  was  warm  at  the  surface,  having  a  teinperatiu'e  of  SG^,  and  was  some- 
what stained  from  the  presence  of  vegetation.  The  temperature  near  its  outlet,  in  14 
feet  of  water,  was  74^;  in  22  feet  of  water,  67^;  nearer  the  center  of  the  lake,  in  25 
feet  of  water,  GI^;  near  the  upper  end,  in  25  feet  of  water,  52^.  This  hxst  measure- 
ment was  probably  near  springs.  On  the  west  side,  near  the  middle  of  the  lake,  in 
water  25  feet  deep,  the  temperature  was  Cl^;  near  by,  in  22  feet  of  water,  it  was  G2o. 
At  a  spring  back  in  the  woods  a  short  distance  on  the  east  shore  the  temperature 
was  about  51°.  There  are  undoubtedly  many  springs  in  the  bottom  and  the  lake  is 
mostly  supplied  from  that  source. 

CEDAR   CREEK. 

Cedar  Creek  rises  a  short  distance  above  Indian  Lake,  and  after  flowing  through 
that  lake  and  Cedar  Lake  it  continues  in  a  southeasterly  direction  and  flows  into  the 
JSt.  Joseph  River  at  Cedarville,  in  Allen  County,  Ind. 

Cedar  Creek  was  fished,  July  15,  at  a  point  1^  miles  above  Cedar  Lake.  Here  it 
has  an  average  width  of  about  10  feet,  an  average  depth  of  8  inches,  but  with  a  slow 
rate  of  current.    The  bottom  is  mostly  mud,  but  gravelly  on  the  riffles. 

Cedar  Creek  was  examined  from  the  outlet  at  Cedar  Lake  down  to  a  point  2  miles 
below  Waterloo,  a  distance  of  about  7  miles,  July  17  and  18.  The  first  2  miles  from 
the  lake  ilown  the  channel  has  been  ditched  and  straightened  so  that  the  water  has 
an  average  depth  of  about  10  inches.  In  the  remainder  of  the  course  examined  the 
channel  is  very  crookeil,  with  many  deep  holes  and  frequent  gravelly  shoals.  At  the 
imtlet  of  Cedar  Lake  this  creek  had  a  width  of  12  feet,  an  average  depth  of  10  inches; 
rate  of  current  of  one-third  foot  per  second.  Cedar  Lake  at  this  time,  therefore,  dis- 
charged 1,500  gallons  of  water  per  miuute.  Temperature  at  the  bottom  of  this  water, 
08^;  in  the  air  at  9  a.  m.,  7Go. 

At  several  places  the  channel  has  much  driftwood  which  obstructs  the  passage 
of  fish,  and  it  should  therefore  be  removed.  During  floods  the  bottom  lands  are  said 
to  overflow  to  a  depth  of  2  feet. 

In  the  channel  were  found  alga^  (Xostoc  and  Spirogt/ra),  lizardtail  in  full  bloom, 
dit<h  grass,  and  mjirsh  cress.  On  the  banks  were  seen  ground  ivy,  purple  vervain, 
button  bush,  horseweed,  bulrushes,  common  thistle,  teasel,  elder,  yellow  dock,  horsetail 
{Equisctcv)^  and  numerous  willows. 

MILL    CREEK. 

Mill  Creek,  a  few  miles  southeast  of  Indian  Lake,  July  15:  This  little  stream  was 
fished  just  below  Mr.  Wert's  mill  pond,  of  which  it  is  the  outlet.  It  has  but  a  small 
current.  The  bottom  is  gravel  or  mud  and  the  water  is  warm  and  nut  very  clean. 
This  stream  empties  into  Cedar  Creek. 

ST.   MARYS  RIVER. 

St.  Marys  River  is  formed  by  the  confluence  of  several  creeks  in  the  southern  part 
of  Auglaize  County,  Ohio.  After  a  northwesterly  course  throu^li  Mercer  and  Van 
Wert  counties  it  enters  Indiana  and  crosses  Adams  Countv  and  flows  to  Fort  Wavne 
in  Allen  Ccmnty,  where  it  joins  the  St.  Joseph  Kiver.  It  has  no  large  tributaries. 
It  was  investigated  at  the  following  places: 

The  St.  Marys  Kiver  was  examined  immediately  above  the  city  of  St.  Marys,  in 
Auglaize  County,  Ohio,  August  3.  The  channel  has  an  average  width  of  about  30 
feet.  The  banks  are  7  or  8  feet  high.  The  current  is  mostly  sluggish.  We  found  only 
one  riffle,  and  on  this  the  water  was  contracted  into  a  stream  5  feet  wide  and  only  a 
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few  incbes  deep.  The  bottom  of  the  cliaTinel,  as  well  as  the  banks,  is  composed  of 
bluish  clay  and  the  water,  in  consecpience,  had  a  whitish  color.  In  the  city,  and  some 
distance  below,  the  water  was  foul  with  the  refuse  from  the  strawboard  works,  and 
what  few  fish  inhabited  it  were  not  fit  to  eat.  Temperature  of  the  air,  90^;  of  the 
water  at  a  depth  of  3  feet,  80^. 

The  Miami  and  Erie  Canal  crosses  the  river  just  south  of  St.  Marys.  This  canal 
is  fed  from  the  Grand  Reservoir,  which  has  a  width  of  4  miles  and  a  length  of  about 
8  miles.  Near  St.  Marys,  where  the  canal  is  fed  from  this  reservoir,  is  a  lock  which 
gives  a  fall  of  water  of  8  feet.  Between  this  point  and  where  the  canal  crosses  the  river 
is  another  lock  which  has  a  fall  of  7  feet,  and  where  the  canal  crosses  the  river  the 
surface  of  the  water  in  the  canal  is  18  feet  above  that  in  the  river  below.  Therefore, 
the  surface  ot  the  water  in  the  Grand  Reservoir  is  33  feet  higher  than  that  in  the  St. 
Marys  River. 

Vegetation  was  very  abundant.  Pondweed  and  arrow-leaf  were  common.  At 
several  places  water  willows  were  so  dense  as  to  almost  blockade  the  stream.  Along 
the  m.argin  of  the  stream  were  numerous  patches  of  false  dragon-head  and  horseweed. 

The  St.  Marys  River  was  examined  at  Rockford,  Mercer  County,  Ohio,  August  1 
and  2.  Here  the  river  was  fished  for  a  distance  of  2  miles.  The  channel  is  from  35 
to  40  feet  wide;  the  bottom  is  soft  and  every  where  covered  with  wood,  making  seining 
very  difficult.  There  are  long  stretches  of  quiet  water,  which  is  18  to  20  inches  deep. 
Few  riftles.  There  is  no  rock  exposed  in  the  channel,  but  we  were  informed  that  3 
miles  farther  down  the  water  flows  over  solid  limestone  rock.  The  banks  of  the 
channel  are  about  8  feet  high.  The  land  along  the  river  is  covered  with  timber, 
mostly  oaks,  maples,  elms,  hickory,  sycamore,  beech,  walnut,  and  willows. 

The  St.  Marys  River  was  examined  at  Decatur,  Ind.,  July  31  and  August  1. 
Above  the  city  the  channel  is  of  limestone;  nearer  the  city  it  is  gravelly  or  sandy. 
Where  the  measurements  were  taken  the  stream  was  50  feet  wide,  had  an  average 
depth  of  G  inches,  and  a  rate  of  current  of  0.85  feet  per  second.  This  gives  a  volume 
of  9,500  gallons  per  minute.  The  temperature  of  the  water  at  this  point  was  76^.  The 
water  was  not  very  clear.  The  channel  is  free  of  vegetation.  Along  the  water's  edge 
were  horseweed,  fog  fruit,  cocklebur,  morning-glory,  and  white  snakeroot. 

The  St.  Marys  Riv^er  was  examined  at  Fort  Wayne,  Ind.,  August  14. 

GORDON   CREEK. 

Gordon  Creek  is  a  northern  tributary  to  tho  Maumee  River,  and  it  empties  into 
the  river  a  short  distance  below  Cecil,  Defiance  County,  Ohio.  Prof.  Meek  says  of 
Gordon  Creek  that  it  is  a  small  stream,  and  in  the  summer  it  becomes  nearly  dry, 
with  httle  or  no  running  water  in  it.  The  seining  was  done  by  him  in  a  few  holes  by 
the  roadside  about  1  mile  above  its  mouth,  and  at  Cicero,  10  or  12  miles  farther  up  the 
creek.  At  the  latter  point  the  creek  is  little  more  than  a  small  brook,  with  muddy 
bottom,  with  occasional  stretches  of  sand. 

Farlow's  Pond,  a  small  body  of  water  covering  about  half  an  acre,  during  high 
water  communicates  with  Gordon  Creek  by  means  of  ditches.  This  pond  was  also 
seined  by  Prof.  Meek. 

LOST   CREEK. 

Lost  Creek  is  also  a  northern  tributary  of  the  Maumee  River,  in  Defiance  County, 
Ohio.  Prof.  IVI^ek  described  it  as  being  larger  thfin  Gordon  Creek,  with  sandy  bottom, 
and  that,  as  it  is  fed  by  springs  in  the  upper  part  of  its  course,  it  is  seldom,  if  ever, 
without  running  water. 
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TIFFIN  RIVER. 

Tiffin  River  has  its  origin  in  Devils  Lake  in  Lenawee  County,  Mich.  It  flows 
in  a  southerly  direction  through  Fulton,  Williams,  and  Defiance  counties,  Ohio,  and 
joins  the  Mauniee  River  near  the  city  of  J)etiance.  It  has  no  large  tributaries.  This 
river  was  examined  at  the  following  places: 

Devils  Lake,  at  Manitou  Beach,  Mich.,  July  25:  The  surface  of  this  lake  has 
been  raised  20  inclies  by  filling  in  the  outlet,  thereby  extending  the  area  at  least 
one-eighth.  The  lake  is  in  the  form  of  the  letter  T,  with  the  stem  of  the  letter  extending 
toward  the  north  and  the  cap  of  the  letter  extending  east  and  west.  The  greatest 
length  from  north  to  south  is  4  miles,  and  the  greatest  width  2J  miles.  On  the  outer 
border  of  the  east  arm  is  Round  Lake,  which  has  a  diameter  of  1  mile.  This  is 
connected  with  the  east  arm  by  two  channels,  each  about  10  feet  wide  and  100  feet 
long.  One  of  these  channels  is  shallow,  not  more  that  1  foot  deep,  while  the  other 
has  a  depth  of  5  feet,  and  is  used  for  the  passage  of  small  steamboats.  Round  Lake 
is  shallow  and  bulrushes  appear  almost  over  its  entire  surface. 

The  deepest  water  found  in  Devils  Lake  is  in  the  north  end  of  the  main  stem  and 
only  100  yards  from  the  shore,  where  it  is  50  feet  deep  and  has  a  bottom  temperature 
of  G()0.  Temperature  just  below  the  surface  was  79^;  that  of  the  air  (10  a.  m.),  78o» 
The  greater  portion  of  the  lake  is  shallow,  and  the  surface  is  covered  with  bulrushes^ 
The  shores  are  mostly  clean,  with  solid  bottom.  The  east  shore  is  covered  with  innum- 
erable shells  of  water  snails.  Mussels  are  very  common.  The  country  surrounding; 
the  lake  is  rolling  and  near  the  shores  is  covered  with  timber.  Devils  Lake  has  ncv 
inlet  of  any  consequence;  it  receives  nearly  all  its  water  from  rains  and  springs. 

The  Tiffin  River  was  examined  at  Manitou  Beach,  July  26.  This  stream  is  the 
outlet  of  Devils  Lake.  It  was  fished  for  only  a  few  hundred  yards  from  the  lake 
down.  The  channel  has  a  soft  mud  bottom  and  is  everywhere  overgrown  with  weeds 
and  dense  growths  of  algfc.  Its  average  width  was  8f  feet;  average  depth,  8  inches; 
rate  of  current,  G  inches  per  second.  The  volume  of  water  discharged  from  Devils- 
Lake  at  this  time  was  1,300  gallons  per  minute.  The  surflice  of  the  water  was  20 
inches  lower  than  that  of  the  lake  of  which  it  is  the  outlet.  Here  were  caught  a 
great  many  niu<l  minnows,  stone  cats  {Notttrus  gyrinus),  and  dogfish. 

The  Tiffin  River  was  examined  at  Hudson,  Mich.,  July  22.  From  the  dam  down 
for  2  miles  the  channel  has  a  width  of  15  to  20  feet;  the  banks  are  from  4  to  6  feet 
high.  The  bed  of  the  stream  is  clean,  mostly  of  coarse  gravel.  There  are  many  long 
riffies  and  few  deep  holes.  The  water  is  rather  clear  and  cool.  Where  the  measure- 
ments were  taken  the  stream  had  a  width  of  8J  feet,  the  average  depth  was  4  inches, 
and  the  rate  of  current  IJ  feet  per  second.  The  volume  of  water  conveyed  was  there- 
fore 1,590  gallons  per  minute.  About  a  mile  below  Hudson  the  river  receives  several 
strong  springs  and  the  water  is  much  cooler.  Immediately  below  these  springs  we 
took  several  specimens  of  Khinichthys  afronasus. 

The  dam  in  Tiffin  River  just  above  Hudson  is  G  feet  high.  The  dam  2J  miles 
below  Hudson  has  a  height  of  12  feet;  it  has  two  falls,  the  upper  of  which  is  8  feet. 
Neither  of  these  dams  is  provided  with  fish-ladders. 

The  bottom  lands  vary  in  width  from  J  to  1  mile.  The  hills  bordering  the  bottom 
lands  are  20  to  30  feet  high.  At  i)oints  where  the  river  touches  the  side  hills  the 
ascent  is  almost  perpi*ndicular,  exposing  layers  of  gravel  and  bluish  clay. 

The  ox-eyed  daisy  and  Canada  thistle  are  very  common  upon  the  banks.  The 
common  lizardtail  is  the  commonest  plant  in  the  edge  of  the  water. 
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The  Tiffin  Eiver  was  fished  at  a  point  G  miles  southeast  of  West  Unity,  Ohio, 
July  27.  Here  the  river  is  about  40  feet  wide;  the  almost  perpendicular  banks  are 
from  6  to  9  feet  high  and  expose  bluish  clay  with  strata  of  gravel.  The  bed  of  the 
channel  is  also  clay  and  full  of  snags,  making  it  very  difficult  seining.  The  Tiffin 
is  mostly  a  sluggish  stream  with  a  maximum  depth  of  G  feet.  The  water  was  roily 
from  recent  rains.  Width  of  stream,  38  feet;  average  depth,  9  inches;  rate  of  current, 
1.3  feet  per  second.  This  gives  a  flow  of  1G,G00  gallons  of  water  per  minute.  The 
temperature  of  water  at  a  depth  of  3  feet  was  80^.  The  bottom  land  at  this  place  is 
broad  and  fertile  and  not  so  rolling  as  higher  up  the  stream. 

The  Tiffin  River  was  next  examined  at  Brunersburg,  a  small  village  2  miles  north- 
west of  Defiance,  Defiance  County,  Ohio,  August  18.  The  bottom  of  tlie  river  is  of 
limestone  (Devonian),  and  along  the  banks  are  outcrops  of  shale.  The  banks  of  the 
river  are  about  10  feet  high,  and  the  bluffs  bordering  the  bottom  land  are  20  to  25  feet 
high.  From  the  bridge  at  Brunersburg  down  to  the  mouth  of  the  river,  a  distance  of 
2  miles,  the  water  has  an  average  depth  of  about  3  feet  and  but  little  current.  At 
Brunersburg  below  the  old  dam  are  broad  riffles  overgrown  with  weeds.  At  the 
bridge,  one- fourth  of  a  mile  above  the  mouth  of  the  river,  the  channel  is  204  feet  wide. 

AUGLAIZE  RIVER. 

The  Auglaize  River  is  formed  in  the  southwest  part  of  Allen  County,  Ohio.  It 
flows  first  southwest  through  the  city  of  Wapakoneta;  thence  northerly  through 
Allen,  Putnam,  and  Paulding  counties.  At  Defiance,  in  Defiance  County,  it  empties 
into  the  Maumee  River  1  mile  below  and  opposite  the  mouth  of  the  Tiffin  River.  The 
Auglaize  River  differs  from  the  other  branches  of  the  Maumee  River  in  having 
numerous  important  tributaries.  The  most  important  of  these  are  the  Blanchard 
River,  Sugar  and  Hoaglin  creeks.    Each  of  these  streams  was  examined. 

The  Auglaize  River  was  examined  at  Wapakoneta,  Ohio,  August  4.  At  this  place 
the  river  has  a  varying  width  of  40  to  80  feet,  with  banks  5  feet  high.  The  solid  bed 
of  the  river  is  smooth,  but  occasionally  covered  with  loose  rocks  and  near  the  city 
with  tin  cans  and  other  refuse.  The  current  is  mostly  sluggish ;  few  riffles.  The  channel 
in  shallow  water  is  thickly  covered  with  riverweed.  There  are  also  occasional  patches 
of  pondweed  and  alga?.    Many  willows  skirt  the  stream  and  overhang  the  water. 

The  Auglaize  River  was  investigated  near  Cloverdale,  Putnam  County,  Ohio, 
August  9  and  10.  Here  the  stream  was  examined  from  the  mouth  of  Sugar  Creek 
down  to  that  of  the  Blanchard  River,  a  distance  of  4^  miles.  The  width  of  the 
Auglaize  River  just  before  receiving  Sugar  Creek  is  71  feet,  and  Sugar  Creek  at  its 
mouth  is  80  feet  wide.  The  Auglaize  River  below  their  junction  has  a  width  of  105 
feet.  While  Sugar  Creek  has  somewhat  the  wider  channel,  the  Auglaize  had  the 
greater  volume  of  water.  Auglaize  River,  4J  miles  below  the  mouth  of  Sugar  Creek, 
receives  the  Blanchard  River  from  the  east.  The  Auglaize  and  Blanchard  rivers  were 
both  measured  immediately  above  their  confluence  and  each  was  found  to  be  119  feet 
wide,  and  each  had  an  average  depth  of  about  15  inches.  Neither  of  these  streams, 
by  the  nature  of  their  confluence,  offers  advantages  over  the  other  to  the  passage  of 
iish.  Just  below  the  junction  of  the  two  rivers  the  Auglaize  has  a  width  of  140  feet. 
Here  the  temperature  <at  the  bottom  of  5  feet  of  water  was  76^;  near  the  surface,  79°; 
in  the  air,  91<^. 
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At  places  the  bottom  is  limestone  (Upper  Silurian);  at  others  coarse  gravel  or 
sand.  The  banks  of  the  channel  are  from  8  to  10  feet  high,  and  where  the  channel 
touches  the  hills  that  border  the  bottom  lands  the  banks  have  a  height  of  about  25 
feet.  Tlie  lower  5  feet  of  the  banks  exjjose  a  bluish  clay,  and  the  portion  above  this 
clay  is  composed  of  strata  of  clay  and  gravel.  The  dam  is  about  midway  between  the 
mouth  of  Sugar  Creek  and  that  of  the  Blanchard  River.  The  maximum  depth  is  G  feet? 
with  smooth  limestone  bottom.  The  dam  is  7  feet  high  and  has  no  fish-ladder.  The 
pool  below  was  4  feet  deep  and  contained  great  numbers  and  many  species  of  fishes. 

Wrackweed,  water  willow,  and  dartweed  are  common  plants  in  shallow  water  and 
damp  i)laces.  Algie  very  common.  Horsewced  is  very-common  upon  the  banks  and 
low  bottom  lands.     Willows  skirt  the  streams. 

The  Auglaize  was'examined  at  Oak  wood,  Paulding  County,  Ohio,  August  12.  The 
bed  of  the  river  is  limestone  (LTpper  Silurian).  The  small  quantity  of  water  upon  the 
riffles  has  no  distinct  current,  but  steals  its  way  through  the  dense  growth  of  wrack- 
weed  which  fills  the  channel.  Above  and  below  the  town  of  Oakwood  the  channel  is 
deeper  and  contains  more  water. 

The  Auglaize  River  was  next  investigated  at  a  point  2J  miles  south  of  Defiance, 
Ohio,  August  17.  The  bottom  of  the  chfinnel  is  of  shale  or  soapstone,  which  is  smooth 
and  slippery.     At  places  the  river  has  cut  its  channel  into  this  shale  so  that  the  lower 

2  or  3  feet  of  its  banks  are  shale.  The  remainder  of  the  bank  is  composed  of  layers 
of  yellow  and  bluish  clays.  The  river  is  mostly  shallow,  with  a  slow  current.  Only 
one  riffle  was  seen  and  here  the  stream  had  a  width  of  about  10  feet,  and  was  2  or 

3  inches  deep.  At  Defiance,  Just  before  entering  the  Maumee  River,  the  Auglaize 
has  a  width  of  334  feet  and  is  15  feet  deep,  with  a  bottom  temperature  of  7(>o. 

Water  willow  and  wrackweed  are  the  commonest  of  water-plants. 

SUGAR   CREKK. 

Sugar  Creek  originates  in  the  eastern  part  of  Allen  County,  Ohio.  It  flows  south- 
west to  within  2  miles  of  Lima,  Ohio,  where  it  takes  a  west  of  north  course  to  within 
a  few  miles  of  Cloverdale,  Ohio,  where  it  empties  into  the  Auglaize  River. 

Sugar  Creek  was  first  examined  2  miles  north  of  Lima,  Ohio,  August  5.  The 
channel  is  15  feet  wide;  the  bottom  and  banks  are  of  Upper  Siluiian  limestone.  The 
bottom  at  places  is  as  smooth  as  a  planed  floor.  The  stone  is  quarried  for  building 
purposes,  and  is  said  to  be  of  excellent  quality.  In  holes  was  found  considerable 
water;  the  riffles  were  almost  dry.  One  of  the  springs  near  the  bank  is  strongly 
impregnated  with  hydrogen  sulphide.  In  shallows  were  seen  large  patches  of  river- 
weed,  some  pond  weed,  and  dartweed. 

Sugar  Creek  was  again  examined  at  its  junction  with  the  Auglaize  River,  near 
Cloverdale. 

LOST   CREEK. 

Lost  Creek  was  examined  I4  miles  east  of  Lima,  Allen  County,  Ohio,  August  5. 
It  hfid  no  flow  of  water  upcm  the  riffles,  but  in  many  places  the  water  was  2  feet 
deep  and  contained  many  small  fish  and  great  numbers  of  crawfish.  The  water  is 
warm  and  tainted  with  oil  which  finds  its  way  into  the  stream  from  the  neighboring 
oil  wells.  Several  draws  were  also  made  with  the  seine  in  the  dam,  but  with  no  good 
results.  The  bottom  of  the  dam  is  soft  mud  thoroughly  saturated  with  oil.  The  dam 
has  a  height  of  7  feet,  but  at  i>resent  no  water  flows  over  it.  This  dam  serves  as  a 
reservoir  for  the  Lima  waterworks.     Lost  Creek  empties  into  Sugar  Creek. 
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BLANOIIARD   RIVER. 

Blancbard  River  is  formed  near  Kenton,  in  Hardin  County,  Ohio;  it  flows  north 
to  within  a  few  miles  of  Findlay,  Ohio,  then  west  through  the  city  of  Findlay  to  the 
western  part  of  Putimm  County,  and  empties  into  the  Auglaize  Kiver. 

The  Bhmchard  was  examined  at  a  point  3  miles  east  of  Findlay,  Ohio,  August  7. 
The  channel  is  from  GO  to  70  feet  wide ;  its  banks  are  either  sloping  or  ])erpendicular  find 
about  G  feet  high.  The  bottom  is  of  limestone  (Upper  Silurian),  which  is  very  uneven 
and  covered  with  innumerable  rocks  of  all  shapes  and  sizes  from  that  of  a  few  pounds 
to  many  hundredweight.  Above  the  dam  there  was  but  little  flow  of  water  over  the 
riffles,  while  below  the  dam  there  was  no  current  at  all. 

The  dam  mentioned  here  is  14  miles  east  of  Findlay  and  was  constructed  for  a 
reservoir  for  the  Findlay  waterworks.  The  water  in  this  dam  is  clear  and  warm. 
At  a  depth  of  3  feet  it  had  a  temperature  of  Sl'^,  while  that  of  the  air  was  7G^.  This 
dam  has  a  height  of  8  feet  and  is  without  a  fish-ladder. 

Riverweed  and  lizardtail  are  the  commonest  of  water-plants. 

The  Blanchard  River  was  next  examined  at  Ottawa,  Putnam  County,  Ohio,  August 
8.  The  river  is  50  to  GO  feet  wide;  its  banks  are  0  to  10  feet  high.  The  hills  border 
ing  the  bottom  lands  are  about  2j  feet  high.  The  banks,  as  well  as  the  bottom  of  the 
channel,  .are  of  whitish  clay.  In  some  places  the  bottom  is  covered  with  sand  and  tine 
gravel.  The  stream  is  remarkably  clear  from  rubbiish.  Just  below,  Ottawa  the  stream 
was  14  feet  wide,  the  average  depth  IJ  inches,  and  the  rate  of  current  H  feet  per 
second.  The  volume  of  water,  1,000  gallons  per  minute.  Temperature  at  the  bottom 
of  3  feet  of  water  was  73^. 

Water  willows  and  dartweed  are  common  in  the  channel.  Willows  skirt  the 
stream. 

The  Blanchard  was  investigated  at  its  mouth  near  Cloverdale,  Ohio,  August  9. 

HOAGLIN    CREEK. 

Hoaglin  Creek  rises  near  Fort  Wayne,  Ind.,  flows  southeast  to  within  a  few  miles 
■west  of  Van  Wert,  Ohio,  then  takes  a  northeast  course  to  a  point  2  miles  northwest 
of  Oakwood,  Paulding  County,  Ohio,  where  it  empties  into  the  Maumee  River. 

August  11  this  stream  was  fished  for  some  distance  above  its  mouth.  The  channel 
is  80  feet  wide,  with  limestone  bottom.  The  banks,  which  are  about  10  feet  high,  are 
composed  of  whitish  clay.  There  is  considerable  deep  water,  but  upon  the  riffles, 
which  are  numerous,  the  water  is  contracted  into  several  small  streamlets.  The  water 
was  warm  and  somewhat  muddy.    Wrackweed  was  very  common  in  the  water. 

BEAVER  CREEK. 

Beaver  Creek,  near  Grand  Rapids,  Ohio:  This  stream  has  its  origin  in  the  north 
part  of  Henry  County,  Ohio.  It  takes  a  northerly  course  and  flows  into  the  Maumee 
River  one-half  mile  below  Grand  Rapids,  Wood  County,  Ohio.  Beaver  Creek  was 
examined  from  the  mouth  up  for  3  miles  August  23.  The  bed  is  solid  limestone, 
except  at  its  mouth,  where  this  rock  is  overlaid  with  sandstone.  The  channel  is  20  to 
25  feet  wude;  the  banks  have  a  height  of  about  G  to  8  feet  and  expose  a  bluish  clay. 
No  water  flowed  over  the  riffles,  but  there  are  many  pools  that  contain  an  abundance 
of  fish.    As  the  course  of  the  stream  is  mainly  through  woodland  the  water  is  cool. 

Snapping  turtle's  are  numerous.  Several  were  taken  that  weighed  10  pounds 
apiece.    Many  frogs  were  also  taken. 
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The  following  abbreviations  are  used  in  noting  the  distribution  of  fishes: 

Ft.  Maninee,  5>t.  Josepli.ainl  St.  Marys  rivers, 

at  Fort  Wayne,  Ind. 
MA.  Maiimee  River,  at  Antwerp,  Ohio. 
MCI.  Mauuiee  River,  at  Cecil,  Oliio. 
MD.  Manmee  River,  at  Dertant'e,  Ohio. 
MG.  Mauniee  River,  Grand  Rapids,  Ohio. 
M\V.  Manmee  River,  WaterviUo,  Ohio. 
T.  Manmee  River,  Toledo,  Ohio. 
JH.  St.  Joseph  Rivi?r,  Hudson,  Mieh. 
JK.  St.  Joseph  River,  Kd;(erton,  Ohio. 
FL.  Fish  Lake,  Hamilton,  Ind. 
FH.  Fish  Creek,  Hamilton,  Ind. 
FE.  Fish  Creek,  Ed^erton,  Ohio. 
HR.  Hi«j:  Run,  Hntler,  Ind. 
IL.   Indian  Lake,  Waterloo,  Ind. 
CL.  Cedar  Lake,  Waterloo,  Ind. 
CC.  Cedar  Creek,  Waterloo,  Ind. 
MC.  Mill  Creek,  near  Wati'rloo,  Ind. 
M.M.  St.  Marys  River,  at  St.  Marys,  Ohio. 
MR.  St.  Marys  River,  at  Rockford,  Ohio. 
MDe.  St.  Marys  River,  at  Hecatur,  Ind. 


GC.  Gordon  Creek,  near  Cecil,  Ohio. 
LCr.  Lost  Creek,  near  Cecil,  Ohio. 
OL.  Devils  Lake,  Manitou  Beach,  Mich. 
TB.  Tirtin  River,  Manttou  Beach,  Mich. 
TH.  Tiffin  River,  Hudson  Mich. 
TW.  Tiffin  River,  West  Unity,  Ohio. 
TBr.  Tiffin  River,  Brnucrshnrg,  Ohio. 
AW.  Auglaize  River,  Wapakoneta,  Ohio. 

AC.  Auglaize  River,  Clovordale,  Ohio. 
AO.  Auglaize  River,  Oakwood,  Ohio. 

AD.  Auglaize  River,  Defiance,  Ohio. 
SL.  Sugar  Creek,  Lima,  Ohio. 
SC.  Sugar  Creek,  Cloverdale,  Ohio. 
LC.  Lost  Creek,  Lima,  Ohio. 
BF.  Blanchard  River,  Fiudlay,  Ohio. 
BO.  Blanchard  River,  Ottawa,  Ohio. 
BC.  Blanchard  River,  Cloverdale,  Ohio. 
HC.  Hoaglin  Creek,  near  Oakland,  Ohio. 
BCr.  Beaver  Crt-ek.  Grand  Rapids.  Ohio. 
E.  West  end  of  Lake  Erie.  * 


1.  Acipenser  rubicundus  Le  Sueur.     Lake  Sturgeon.     Several  specimens  were  sern  in  the  Columbia 

City  (Ind.)  lish-markets,  which  were  taken  in  the  west  end  of  Lake  Erie.  , 

2.  Lepisosteus  oaseua  (Liuna'us).     Lony-noaed  Gar-jnke.     Ft.,  M(i.,  MW.,  T.,  FL.,  DL.,  AC,  AD., 

BO.,  HC,  BCr. 

3.  Lepisosteus  platystomus  Rafines(iue.     Short-noaid  Gar-pike.     A  single  specimen,  ahont  1  foot  in 

length,  was  taken  in  the  Manmee  River  at  Toledo.  Ohio. 

4.  Amia  calva  LinnaMis.     Mitdfitih:  Dofifinh.     Out?  specimen  from  the  Manmee  River  at  Toledo,  Ohio, 

and  many  from  the  'i'iffin  River  at  Manitou  Beach,  Mich.     Said  to  he  common  in  the  lakes. 

5.  Ictalunis  punctatus  (Ralinesque).     Chatiiwl  Cat.     Ft.,  MD.,  M(J.,  MW.,  T.,  MR.,  MDe.,  TBr.,  AC, 

AO.,  AD.,  BO.,  HC.,  SC,  BCr.  Fonn<l  most  common  in  the  lower  courses  of  the  larger 
streams.  Especially  ahundant  in  the  Manmee  River  at  Toledo,  Ohio,  where  large  numhers 
are  taken  with  hand  lines.  The  largest  sp<>cimeu  was  taken  in  the  Manmee  River  at  Grand 
Rapids,  Ohio;  it  weighed  3^  ]»ounds. 

6.  Ameiurus  natalis  (Le  Sueur).      Yetloir  Cat.     MA.,  MD.,  M(;..  MW.,  TB.,TBr.,  SL.,  LC,  BF.,  BO., 

BCr.     Seemingly  scarce  at  all  these  points.     None  taken  l»y  us  is  over  4  inches  long. 

7.  Ameiurus  uebulosus  (Le  Sueur).     BaUhead.     Taken  at   all  places   where  investigations    were 

made  except  at  MA.,  MD.,  M(t.,  T.,  MR.,  LC,  BO.,  BCr.,  E.     Rather  common  wherever  found. 

8.  Ameiurus  melas  (Rafinesque).     Taken  in  the  Manmee  River  at  Cecil,  Ohio;  the  St.  .Joseph  River 

at  Hudson,  Mich.;  the  St.  Marys  River  at  Rockford,  Ohio;  theTitlin  River  at  Hudson,  Mich.; 
and  Cedar  Creek  at  Waterloo,  Ind. 

9.  Noturusflavus  Rafinesque.     YtUow  Stone-cat.     Ft.,  MD.,  MG.,  MW.,  JH.,  FIL.  FE.,  MR.,  MDe., 

AC,  AD.,  SC,  BO.,  HC.,  BC.  Generally  common.  Very  common  in  the  St.  Marys  River  at 
Decatur,  Ind.,  where  the  largest  specimen  secured  measured  11  inches. 

10.  Noturus  ezilia  Nelson.     One  specimen  from  the  Tiffin  River  at  Manttou  Beaeli,  Mich. 

11.  Noturus  miurus  Jordan.  Ft.,MA.,  JE.,  FH..  CC.  MR..  MDe.,  TB.,  TIL,  TW.,  TBr.,  AC,  AO..  AD., 

SC,  BF..  BO.,  HC.  In  an  old  inillrace  which  empties  into  Tiffin  River  near  West  I'nity,  Ohio, 
large  numbers  were  caught.  Also  common  in  the  St.  Marys  River  at  Decatur,  Ind.,  and  in 
Hoaghn  Creek  near  Oakwood.  Ohio.  Rather  scarce  at  all  other  points  examined  by  us.  The 
specimens  from  the  Manmee  River  at  Antwerp,  Ohio,  approach  inc  oloratiou  .V.  ehntherua. 

*  I  have  in<*lnded  in  the  list  such  Lake  Erie  sjiecies  as  I  have  observed  from  time  to  time  in  the 
Columbia  City  lish  markets.  While  some  of  these  have  not  been  taken  by  me  in  the  Manmee  Basin, 
all  of  them  doubtless  enter  the  mouth  of  the  Manmee  River  at  times. 
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12.  Noturus  gyrinus  (Mitcliill).     Ft.,  T.,  FH.,  MM.,  TB.,  DL.     Everywhere  scarce  except  in  the 

Tiftin  River,  at  Manitoii  Beach,  Mich.,  where  more  than  a  dozen  specimens  were  canght  from 
among  weeds  in  Hlng/i^ish  water.  The  largest  specimen  taken  was  from  this  point,  and  nieas- 
nred  2k  inchcH  in  length. 

13.  Carpiodes  velifer  (Rafinesqne).     Carp  Sucker.    Ft.,  MA.,  MD.,  MG.,  T.,  TBr.,  AC,  AO.,  AD., 

BO.,  BC,  HC,  BCr.  Rather  common  at  all  these  points.  The  largest  were  taken  in  the 
lower  conrso  of  the  Manmoe  River. 

14.  Catostoxnus  teres   (Mitcliill).  'Fine-scaled  Sucker:  "Black  Sucker.''    Taken  by   us  throughout 

the  Manmee  River  Basin,  except  at  the  following  places:  MA.,  MD.,  FL.,  IL.,  MR.,  TB., 
TBr.,  DL.,  AO.,  AD.,MC.,  E.  This  is  a  common  fish,  and  no  doubt  inhabits  all  the  waters  of 
this  river  system.  It  is  taken  with  hook  and  line  in  the  spring  as  soon  as  the  ice  leaves  the 
streams. 

15.  Catostoxnus  higricans  Le  Sueur.     Hog  Sucker.     Taken  by  us  at  all  points  examined,  except  T., 

MM.,  MR.,  TB.,  SL.,  LC,  MC,  LCr.,  GC..E.  Rather  common,  and  generally  taken  in  clear 
swift  currents.    None  taken  in  any  of  the  lakes. 

16.  Erimyzon  sucetta  (Lac<Sptide).     Chub  Sucker.     T.,  JE.,  CC,  MM.,  MDe.,  T\V.,  LCr.,  GC.     Scarce 

at  all  these  points.  The  largest  specimen,  7i  inches  long,  was  taken  in  St.  Marys  River,  at 
St.  Marvs,  Ohio. 

17.  Mlnytrema  melanops  (Rafiuesque).  Striped  Sucker.    Ft.,  MG.,  Jll.,  JE.,  FH.,  FE.,  CC,  MM.,  MR., 

MDe.,  AW.,  AC,  BF.  Common  only  at  the  last  two  places  named.  The  largest  specimen 
was  caught  in  Fish  Creek  at  Hamilton,  Ind.,  and  measured  7  inches.  Striped  suckers  were 
not  found  in  any  of  the  lakes. 

18.  Mozostoxna  anisuruxn  (Rafiuesque).     JThite-noned  Sucker.     Ft.,  MA.,  MD.,  T.,  MDe.,  TW.,  TBr., 

AC,  AO.,  AD.,  BO.,  HC,  BCr.  Not  scarce  at  any  of  these  places.  The  largest  specimen,  10 
inches  in  length,  was  caught  in  the  Maumeo  River  at  Antwerp,  Ohio.     D.  15  or  16. 

19.  Mozostoxna  xnacrolepidotum  daquesnei  Le  Sueur.     Common  Redhorae;    White    Sucker.     This 

common  fish  was  taken  at  all  places  examined  except  MD.,  BR.,  MR.,  TB.,  AO.,  SL.,  MC,  E.  It 
no  doubt  inhabits  all  the  streams  in  this  basin.  The  largest  caught  were  about  12  inche« 
long.     D.  13;  A.  7.    None  of  this  species  was  taken  in  the  lakes. 

20.  Moxostoxna  aureolum  (Le  Sueur).     Lake  Redhorse.    MD.,  MG.,  MW.,  JE.,  E.     Common  at  all 

these  points.  It  is  valued  as  a  food-fish  in  the  lower  Maumee  River,  where  largo  numbers  are 
taken  with  hook  and  line  in  early  spring.  Head  in  body,  5^;  D.  14  (one  13).  The  largest,  3i 
pounds,  was  caught  in  the  Maumeo  River  at  Defiance,  Ohio. 

21.  Lagochila  lacera  Jordan  &  Braytou.     Harelip  Sucker.    AC,  BO.    At  the  former  place  one  speci- 

men, 5  inches  long,  and  at  the  latter  many  smaller  ones.     Head,  about  5;  depth,  4^.     D.  12. 

22.  Cyprinus  carpio  Liunjipus.     German  Carp.    T.,  CL.,  MR.,  TW.,  E.     Very  abundant  in  the  Maumee 

River  at  Toledo,  Ohio,  and  in  west  end  of  Lake  Erie.     Scarce  at  the  other  points  named. 

23.  Cyprinus   carpio    coriaoeus    Linujeus.      Leuthir   Carp.     One  small    specimen  each  from  the 

Maumee  River  at  Toledo,  Ohio,  and  from  the  Tiftin  River  at  West  Unity,  Ohio. 

24.  Campostoxna  anoxnalaxn  (Rafiuesque).    Stone-roller.    Ft.,  MA.,  MD.,  MG.,  JH.,  JE.,  FH.,  FE., 

BR.,CC.,TH.,TW.,DL.,AW.,AC,SL.,BO.,BC.,  GC,BCr.  Generally  common  in  clear  pools 
below  ri files.  A  single  specimen  was  taken  from  Devils  Lake.  None  were  caught  in  the 
other  lakes.    Not  one  specimen  was  caught  in  the  St.  Marys  River.     D.  8;  A.  7. 

25.  Chrosoxnus  eiythrogaster  Rafiuesque.     Red-bellied  Minnow.    The  specimens  here  noted  were 

collected  by  Prof.  Meek  in  Lost  Creek,  near  Defiance,  Ohio. 

26.  Pimephales  promelas  Rafiuesque.    MCI.,  FH.,  LCr.,  GC.,TH.,  SL.     Scarce.    Lateral  line  imper- 

fect; a  black  bar  across  middle  of  dorsal.     Head,  about  4;  depth,  4^.     D.  i,  7;  A.  7. 

27.  Pimephales  notatus  (Rafiuesque).     Blunt-noacd  Minnow,    A  common  little   fish  caught  at  all 

points  where  investigations  were  made,  except  the  following:  MC,  DL.,  CL.,  TB.,  E.  It  is 
no  doubt  found  in  these  waters  also. 

28.  Notropis  cayuga  Meek.    A  few  specimens  from  the  Maumee  River  at  Toledo,  Ohio,  and  many 

from  Devils  Lake,  Manitou  Beach,  Mich.  Head,  4  to  4^^  in  length  of  body;  dex)th,  about  4^^. 
Eye,  about  3^^  in  length  of  head.  Mouth  oblique.  First  ray  of  dorsal  somewhat  nearer  snout 
than  to  base  of  caudal  fin.  Pectoral  fins  not  quite  reaching  base  of  ventrals.  Lateral  line 
inco  I  plete.  Scales  in  lateral  lino,  36  to  38.  The  dark  lateral  bands  pass  forward  and  meet 
on  the  upper  jaw  in  front,     D.  8;  A.  7  or  8. 
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29.  Notropis  heterodon  (Cope).    Taken  nowhere  except  in  Fish  Lake  at  Hamilton,  Ind.,  where  many 

specimens  were  seonretl.  None  over  2^  inches  long.  Lateral  line  not  complete.  Lateral 
<lark  bands  pass  forward  throngh  the  eyes  and  meet  on  both  jaws  in  front.  Head,  4  to  4^  in 
length  of  body ;  depth,  about  4.  Eye  somewhat  longer  than  snout.  Insertion  of  first  dorsal 
ray  nearer  tip  of  snout  than  to  base  of  caudal  tin.  Caudal  peduncle  long  and  slender.  Color- 
ation dark.     D.  8;  A.  8. 

30.  Notropis  deliciosus  (Girard).     Ft.,  MA.,  MCI.,  MD..  MW.,  TBr.,  AC,  SC,  BO.,  GC,  BCr.     Rather 

scarce  at  all  these  points.  The  two  specimens  from  Maumee River,  Cecil,  Ohio,  are  given  by 
Prof.  Meek  as  var.  microatomus  (Rafinesque)  and  those  fromCiordon  Creek  as  var.  volucella  Cope. 

31.  Notropis  boops  Gilbert.     Common  in  the  Maumee  River  at  Grand  Rapids.     Five  specimens  from 

the  Blunchard  River  at  Findlay,  Ohio.     Eye  longer  than  snout  and  2^  in  length  of  head. 

32.  Notropis  hudsoniuB  (De  Witt  Clinton).    Very  common  in  the  Maumee  River  at  Grand  Rapids, 

Ohio,  where  the  largest  specimens  measured  2^  inches  in  length.  A  single  specimen,  S^  inches 
long,  was  secured  iu  the  Maumee  River  at  Toledo,  Ohio.  Numerous  specimens  were  taken  in 
Devils  Lake  and  Tiffin  River  at  Manitou  Beach,  Mich. 

33.  Notropis  ^»7hlpplei  (Girard).     Silver-fin.    Taken  throughout  the  Maumee  River  I^asin,  except  at 

the  following  places:  BR.,  IL.,  CL.,  TB.,  TIL,  MC,  GC,  E. 

34.  Notropis  megalops  (Ratiuesque).     Common  Shiner.    Taken  in  all  the  streams  and  at  nearly  every 

point  where  investigations  were  made.     None  found  in  the  lakes. 

35.  Notropis  ariommus  (Cope).     Big-eye.    Two  specimens,  2|  inches  long,  from  the  Maumee  River 

at  Antwerp,  Ohio.  Eye,  about  2^  in  length  of  head ;  head,  4  iu  body.  Jaw,  obliifue ;  maxillary 
extending  to  front  of  eye.  Front  of  dorsal  midway  between  tip  of  snout  and  base  of  caudal 
fin.     D.  8;A.  8. 

36.  Notropis  ardens  (Cope).     Iledfin.     Found  at  all  points  iu  the  streams  explored,  except  at  MCI., 

T.,  JE.,  MR.,  TB.,  TH.,  MC.  This  includes  the  specimens  taken  in  Lost  and  Gordon  creeks, 
near  Cecil,  Ohio,  by  Prof.  Meek,  and  classed  by  him  as  Notropis  lythurus  Jordan  «&  Gilbert. 
Dr.  D.  S.  Jordan  says,  in  Manual  of  Vertebrates,  that  Xotropia  ardens  is  very  varialde,  but 
the  ditterent  varieties  {Ujihurutt,  atripes,  cyanocephabis)  are  hardly  worthy  of  separate  names; 
we  have  therefore  classed  all  under  the  name  *V.  ardens  (Cope). 

37.  Notropis  dilectus  (Girard).     Ft.,  JH.,  JE.,  CC,  TH.,  BF.,  BCr.     Common  at  all  these  places. 

Head,  about  4^;  depth,  4^.     D.  9;  A.  10. 

38.  Notropis  atherinoides  Rafinesque.     Ft.,  MCI.,  MG.,  T  ,  JIL,  JE.,.CC.,  TH.,  TBr.,  AW.,  AO. 

Not  common  at  any  of  these  ]>laces. 

39.  Notropis  arge  (Cope).     MG.,  JE.,  TBr.     Scarce.     Distinguished  from  the  former  in  having  a 

slenderer  body  and  a  much  larger  eye. 

40.  Ericymba  buccata  Cope.     Taken  at  all  places  iu  the  streams  except  MCI.,  CL.,TB.,  T\V.,  TBr., 

AW.,  LC,  MC.  A  single  specimen  froui  Indian  Lake,  Waterloo,  Ind.  None  was  found  in 
any  of  the  other  lakes. 

41.  Rhiuichthys  atronasus  (Mitchill).      lilack-nosed  Dare.     Common  in  the  St.  Joseph  River  near 

Hudson,  Mich.  Specimens  were  taken  iu  c(dd  water  iu  the  Tiflin  River  at  Hudson;  and 
several  from  Lost  Creek,  near  Cecil,  Ohio,  by  Prof.  Meek.     Feund  nowhere  else. 

42.  Hybopsis  amblops  (Rafinesque).     This  little  minnow  wiia  found  in  all  the  larger  streams  exam- 

ined and  in  nearly  all  the  smaller  tributaries.  It  no  doubt  inhabits  all  the  streams.  It  was 
not  found  in  the  lakes. 

43.  Hybopsis  keutuckiensis  (Rafinesque).    River  Chub.     Caught  iu  none  of  the  lakes,  but  specimens 

were  secured  at  every  point  in  every  stream  examined  except  in  Mill  Creek  near  Waterloo, 
lud.  Especially  comuum  and  of  large  size  in  the  larger  streams.  The  largest  specimen  secured 
was  7A  inches  long. 

44.  Semotilus  atromaculatus  (Mitchill).    Creek  Chub.    Generally  distributed  throughout  the  Maumee 

Basin,  but  not  quite  so  abundant  as  the  former.  It  inhabits  swift  currents  iu  the  smaller 
streams.  Many  suiall  specimeus  vrere  caught  iu  cold  water  iu  Fish  Lake  at  Hamilton,  Ind. 
None  was  found  in  the  other  lakes. 

45.  OpsopoBodus  emilise  Hay.     Two  small  specimens  from  the  St.  Marys  Kiver  at  St.  Marys,  Ohio,  2^ 

and  1|  inches  long.  M(mth  very  small  and  very  ol»li(iue:  eye  longer  than  snout  and  3  in 
length  of  head.  Head,  4j  an<l  4^  in  leugth  of  body:  depth,  4^.  Front  of  dorsal  behind 
insertion  of  ventrals  and  nearer  tip  of  snout  than  to  base  of  caudal  fin.  D.  9;  A.  8.  Anterior 
rays  of  dorsal  dusky. 
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46.  Notemigonus  chrysoleucuB  (Mitchill).     a  old  en  Shiner.    Takeu  in  warm  water  on  grassy  bottom 

at  the  followin<r  points:  Ft.,  MCI.,  MG.,  MW.,  T.,.JH.,  BR.,  CC,  MM.,  MR.,  MDe.,  TW.,  AO., 
AD.,  SL.,  LC,  BF.,  MC. 

47.  Hiodon  tergisus  Lc  Sueur.     Moon-eye;  SUrer  Bass.     Taken  only  below  the  dams  in  the  Maumeo 

River  at  DeHance  and  Grand  Rapids,  Ohio.     At  both  places  they  were  very  abundant. 

48.  Dorosoma  cepedianum  (Le  Sueur).     Hickory  Shad.     Ft.,  Ml).,  MG.,  MM.,  MR.,  MDe.,  TBr.,  AC, 

AO.,  AD.,  HC,  GC.  Generally  found  on  muddy  bottom.  All  the  specimens  taken  by  us  are 
small,  none  over  4  inches  long. 

49.  Coregonus   clupeiforxnis   (Mitchill).     Whitefi»h.    Specimens  taken   in   the   west  end   of  Lake 

Erie  are  frequently  seen  in  the  Columbia  City,  Ind.,  fish-markets. 

50.  Coregonus  artedi  Le  Sueur.     Lake  Herring;  Citsco.     From  the  west  end  of  Lake  Erie  and  observed 

in  the  Columbia  City  fish  markets. 

51.  Fundulus  diaphanus  (Le  Sueur).     Caught  by  us  only  in  the  Maumee  River  at  Toledo,  Ohio,  and 

in  Devils  Lake,  Mauitou  Beach,  Mich.     Abundaat  at  both  these  places. 

52.  Zygonectes  notatus  (Ralinesque).     Top  Minnow.     MO.,  FL.,  MM.,  MR.,  MDe.,  TW.,  TBr.,  AW., 

AC,  AO.,  AD.,  BO.,  HC.     Seemingly  scarce  at  all  these  points. 

53.  Umbra  limi  (Kirtland).     Mud  Minnoic.     FH.,  FE.,  CC,  TB.,  TIL,  MC,  LCr.,  GC.     Very  common 

on  soft,  muddy  bottom.     Several  specimens  were  found  in  the  stomachs  of  black  bass. 

54.  Lucius  vermiculatus  (Le  Sueur).      ^^  Grass  Pike";    Little   Pickerel.     Common  throughout   the 

Maumee  Basin.  Specimens  were  taken  from  all  the  waters  examined,  except  Indian  Lake  and 
Hoaglin  Creek.     Most  abundant  in  grassy  and  sluggish  waters. 

55.  Lucius  lucius  (Linnieus).     Common  Pike;  ''White  Pike.''    JH.,  .IE.,  CL.,  TW.,TBr.,  AC.     Scarce 

at  all  these  points.  The  specimen  caught  in  the  St.  Joseph  River,  at  Hudson,  Mich.,  weighed 
3i^  pounds.  The  stomach  of  this  fish  was  filled  to  its  utmost  capacity  with  a  sucker 
(Moxostoma  macrolepidotum  diiquesnei)^  which  was  not  less  than  5  inches  long.  The  stomachs 
of  others  were  examined  and  were  found  to  contain  minnows,  crawfish,  or  beetles.  The  white 
pike  seems  to  be  gradually  diminishing  in  numbers  in  our  streams  and  lakes. 

56.  Lucius  masquinongy   (Mitchill).     Maskalongej  T.,  E.     Fishermen  on  the  lower  course  of  the 

Maumee  River  say  that  formerly  tbe  maskalonge  was  very  abundant  in  that  stream,  but 
that  now  one  is  seldom  taken  there.  They  are  also  decreasing  in  Lake  Erie.  The  Toledo 
fishermen  say  that  only  a  small  number  are  taken  by  them  each  year. 

57.  Anguilla  chrysypa  Rafiuesque.     Common  Eel.     None  were  taken  by  us,  but  the  skin  of  one  was 

seen  that  was  takeii  in  the  Maumee  River  at  Defiance,  Ohio.  They  are  said  to  inhabit  all 
the  waters  of  the  Maumee  Basin. 

58.  Labidesthes  sicculus  Cope.     Skipjack;  Brook  Silverside.     Generally  distributed  in  the  waters  of 

the  Maumee  Basin.  Great  numbers  of  these  small  fish  inhabit  the  Indiana  lakes,  where  they 
constitute  a  large  portion  of  the  food  supply  of  the  bass  and  other  food-fishes. 

59.  Aphredoderus  sayanus  (Gilliams).    Pirate  Perch.    Only  two  small  specimens  were  taken;  one 

by  Prof.  Meek  in  Gordon  Creek,  near  Cecil,  Ohio,  and  one  by  us  in  warm  sluggish  water  in 
St.  Marys  River,  at  Rockford,  Ohio. 

60.  Pomoxis  sparoides  CLacdp^de).     Calico  Bass.    Ft.,  MD.,  MG.,  JE.,  FL.,  FH.,  FE.,  CC,  MM., 

MR.,  MDe.,  TW.,  TBr.,  HC.  Taken  in  none  of  the  lakes  except  Fish  Lake,  where  we  found 
it  very  common.  None  was  caught  in  the  Auglaize  and  the  Blanchard  rivers,  or  in  any  of 
their  tributaries.  It  is  improperly  called  '*rock  bass"  by  the  rural  fishermen  in  northeastern 
Indiana. 

61.  Ambloplites  rupestris   (Rafiuesque).     Rock  Bass ;    Goggle-eye;   Red-eye.    Two  specimens  were 

caught  by  us  in  Devils  Lake,  none  from  any  of  the  other  lakes.  A  common  fish  at  nearly  all 
the  points  where  investigations  were  made  in  the  streams  except  Fish  Creek,  Big  Run,  Lost 
Creek,  near  Lima,  Ohio,  and  Lost  and  Gordon  creeks  near  Cicilf ,  Ohio.  They  were  taken  in 
the  largest  numbers  and  of  the  largest  size  in  the  St.  Marys  Rivir  at  Decatur,  Ind. 

62.  Chaenobryttus  gulosus  (Cuv.  &  Val.).     JVarmouth.    FL.,  FH.,  FE.,  IL.,  CC,  TB.    Not  common 

auy  where. 

63.  LepomiS'Cyanellus  Rafiuesque.     Green  Snnfish.     None  was  caught  in  the  lakes,  but  specimens 

were  taken  at  nearly  every  point  in  all  the  streams  that  were  examined. 

64.  Lepomis  pallidus  (Mitchill).     ** Blue-gill ;'^  Blue  Sunfinh.     One  of  the  commonest  of  fishes  in 

all  the  lakes.     Specimens  were  taken  in  all  the  streams  and  at  nearly  every  point  examined. 
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65.  Lepomis  xnegalotis  (Kutinesque).     Fuuud  in  all  the  larger  strenmH  ami  in  nearly  all  the  smaller 

oufs.  A  few  Hp(>einicnH  were  taken  in  Devils  Lake,  Maniton  Beaoh,  Mich.,  but  none  from 
any  of  the  other  lakes.  Several  specimens  were  eaught  on  the  spawning  beds  in  Cedar 
Creek  at  Waterloo,  Ind.,  on  July  17. 

66.  Lepomis  ^bboaua  (Linmeus).     Common  Sunfiah.     Abundant  in  all  the  lakes.     Common  in  all  the 

larger  streams,  except  the  Auglaize  River  and  its  tributaries.  Less  common  in  the  smaller 
streams. 

67.  Micropterus  dolomieu  Lae^'-pede.     SmaH-monihed  lilack  Bass.     Common  in  all  the  streams.     Xone 

was  tiiken  from  the  lakes.  Large  numbers  are  taken  below  the  dams  in  the  Mauniee  River 
at  Defiance  and  at  Grand  Rapids,  Ohio. 

68.  Micropterus  aalxnoides  (Lac<^p(^de).     Large-mouthed  Black  Hans.     A  eommon  fish  in  all  the  lakes, 

where  they  form  excellent  sport  for  the  angler.  Also  common  in  the  Maumee  River  and 
most  of  its  larger  tributaries.  Not  one  was  taken  in  the  Auglaize  River  or  in  any  of  its 
tributaries.  In  the  stomachs  of  black  bass  were  found  crawfish  and  minnows.  In  the 
stomach  of  one  black  bass  was  found  a  yellow  perch  {Percaftarescena),  and  in  the  stomach  of 
the  yellow  perch,  in  turn,  was  fouinl  a  mud  minnow  (  L'mbra  limi). 

69.  Etheostoxna  pellucidum  Haird.      Sand  Dartrr.     Common  everywhere  on  sandy  bottom  in  the 

Maumee  River  and  in  the  lower  courses  of  the  larger  tributaries.  None  was  found  in  the 
smaller  streams  or  in  the  lakes. 

70.  Etheostoxna  nigrum  Ratinesqne.     Johnny  Darter.     Common  everywhere  except  in  Indian  and 

Cedar  lakes,  and  Tiffin  River  at  Manitou  Beach,  Mich. 

71.  Etheostoma  blennioides  Rafmesc|iie.     (ireen- aided  Darter.    None  caught  in  any  of  the  lakes,  nor 

from  St.  Marys  River.     Taken  in  all  the  other  larger  streams  and  many  of  the  smaller  ones. 

72.  Etheostoma  copelandi  (Jordan).    Two  specimens,  1^  inches  in  length,  were  taken  in  the  Maumee 

River  at  Toledo,  Ohio. 

73.  Etheostoma  caprodes  (Rafinesque).     Log  Perch.     Rather  common  at  nearly  all  places  examined 

by  us  in  all  the  larger  streams.  Specimens  were  also  secured  in  most  <»f  the  smaller  streams. 
None  froui  any  of  the  lakes. 

74.  Etiieostoma  aspro  Cope  &  Jordan.     Black-sided  Darter.    Not  taken  in  the  lakes,  but  abundantly 

distributed  in  all  the  streams  examined. 

75.  Etheostoma  evides  (Jordan  &  Copeland).     Five  specimens  were  caught  at  the  continence  of  the 

St.  Marys  and  St.  Joseph  rivers,  at  Fort  Wayne,  Ind.,  and  one  specimen  below  the  dam  in 
the  Maumee  River,  at  Grand  Rapids,  Ohio.  They  were  all  taken  in  clear  flowing  water. 
Length,  2i  inches;  head,  4^;  depth,  5^. 
76  Etheostoma  flabellare  Ratines^iue.  ''Fan-tailed  Darter.'  JIL,  FE.,  CC,  TIL,  TBr.,  DL.,  SL., 
BCr.  OiH'  specimen  each  from  the  Tillin  River  at  Brunersburg,  Ohio,  and  from  Devils  Lake, 
Manitou  Beach,  Mich.  Common  at  all  the  other  ])oints  named. 

77.  Etheostoma  coeruleum  Storer.     Iiainbow  Darter.     Not  one  was  caught  in  the  lakes  nor  in  the 

Maumee,  St.  Joseph,  and  St.  Marys  rivers.  Common  in  all  the  larger  and  nearly  all  the 
smaller  streams. 

78.  Etheostoma  coeruleum  spectabile  Agassiz.     ''  Striped  Bainboir  Darter."    Only  three  specimens, 

from  Sugar  Creek,  near  Lima,  Ohio.  They  ditler  from  the  former  in  having  dark  streaks 
along  the  rows  of  scales  on  the  back. 

79.  Etheostoma- jessise  Jordan  &  Brayton.     Very  abundant  in  Devils   Lake   and  Titlin    River  at 

Manitou  Beach,  Mich.     Head,  4;  depth,  about  5.     D.  xii,  12.     A.  ii,  9. 

80.  Etheostoma  eos  (Jordan  &  Co]>eland).     One  specimen  from  Fish  Lake,  four  troiii  Indian  Lake, 

and  many  from  the  Titlin  River  at  Manitou  Beach,  Mich. 

81.  Etheostoma  microperca  Jordan  A:  Ciilbert.     Leant  Darter.     Taken  only  in  FIhIi  Lake,  where  four 

specimens  1^  inches  in  length  were  setured. 

82.  Perca  flavesceus  (Mitchill).      1  e//oir  Perch;  '^liing  Perch."     M(i.,  MW.,  T.,  FL.,  FIL,  CL.,  MM., 

TB.,  DL.,  E.  Kather  common.  Lspecially  abundant  in  the  lakes  ami  in  tiie  lower  courses  of 
all  the  larger  streams. 

83.  Stizostedion   vitreum  (Mitchill).      Wall-eye;  Pike  Perch.     A  few  specimens  from   the  Maumee 

River  below  the  dam  at  Grand  Rapids,  Ohio,  and  numerous  specimi'iis  were  taken  in  the 
Maumee  River  at  Toledo,  Ohio. ,  In  Lake  Krie,  amund  the  mouth  <»f  the  Maumee  River,  large 
numbers  of  this  tish  are  caught  for  the  markets  of  Toledo  and  other  cities.  It  is  one  of  the 
leading  food-tishes. 
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84.  Stizostedlon  canadense  (C.  H.  Smith).     Sanger;  Sand  Pike.     MG.,  MW.,  T.,  BO.,  E.    At  the 

first  three  places  named  numerous  specimens  from  5  to  14  inches  in  len^^th  were  taken.  At 
the  last  place  a  sin^jlo  specimen  13  inches  long  was  caught.  This  species  is  distinguished 
from  the  former  by  the  absence  of  a  black  spot  on  the  last  spines  of  the  first  dorsal. 

85.  Roccus  chrysops  (Rafinesqne).     fVhite  liass.     A  few  specimens  from  the  Mauniee  River  at  Grand 

Rapids,  five  from  the  Maumee  at  Waterville,  and  many  from  the  Maumee  at  Toledo,  Ohio. 
None  was  taken  anywhere  above  the  lower  dam  in  the  Maumee  River. 

86.  Aplodinotus  gninniena  Rafuiesque.      ^^  Sheep shead.''    MD.,   MG.,   MW.,   T.,   E.    Abundant  at 

these  places.  They  are  not  valued  for  food,  and  the  large  num])ers  caught  by  fishermen  in  the 
west  end  of  Lake  Erie  are  thrown  upon  the  beach,  where  they  decay  and  the  "lucky  stones" 
are  picked  up  by  boys. 

87.  Cottus  bairdi  Girard.     Miller's  Thumb.    JE.,  HR.,  CC.     Only  a  few  specimens  from  each  of  these 

places  were  secured.     They  inhabit  cold  water  on  rocky  bottom. 


LIST  OF  FRESH-WATER  MOLLUSKS  COLLECTED  IN  THE  MAUMEE  RIVER  BASIN 
AND  NORTHERN  OHIO  IN  THE  SUMMER  OF  1893,  BY  A.  J.  WOOLMAN  AND 
P.  H.  KIRSCH. 

[Identified  by  Dr.  W.  H.  Dall  and  Mr.  C.  T.  Simpson,  of  the  U.  S.  National  Museum.] 


Maumee  River  (Kirsch). 

1.  Auodonta  ferussaciana  Lea. 

2.  Unto  mtiltiradiatva  Lea. 

3.  Unio  occidena  Lea. 

Cedar  Creek,  Waterloo,  Ind.,  July  15-17  (Kirsch). 

1.  Anodonta  edentiila  var.  Say. 

2.  Anodonta  decora  Lea. 

3.  Anodonta  footinna  Lea. 

4.  Campeloma  decisa  Say. 

5.  Campeloma  integra  Say. 

6.  Limnwa  stagnalia  L. 

7.  Planorbis  trirolris  Say. 

8.  Planorbis  campanulatus  Say. 

9.  Spharium  simile  Say. 

10.  Sphwrium  striatinum  Con. 

11.  Unio  undulatus\SiT.  Bav. 

12.  Unio  lateolus  Lam.     Female. 

Sugar  Creek,  Cloverdale,  Ohio,  August  10  (Kirsch). 

1.    Unio  cir cuius  L,t^ii. 
Lake  Erie,  Port  Clinton,  Ohio,  July  11  (Woolman). 

1.  Unio  alatus  Say. 

2.  Unio  luteolus  Lam.     Male  and  female,  north- 

ern variety. 

3.  Unio  occidens  Lea.     Female. 

4.  r«ioMwd«/a<M8  Barnes. 


Vermilion  River,  Clarkfield,  Ohio,  July  17  (Wool- 
man). 

1.  Unio  luteolus  Lam. 

2.  Unio  iris  Lea. 

Rock  River,  Elyria,  Ohio,  July  18  (Woolman). 

1.    Unio  undnlatus  Bar. 
Sandusky  River,  Tiffin,  Ohio,  July  19  (Woolman). 

1.  Margaritana  rugosa  Barnes. 

2.  Unio  undnlatus  Bar. 

3.  Unio  circnlus  Lea. 

4.  Unio  rubiginoHus  Lea. 

Beaver  Creek,  Lorain,  Ohio,  July  20  (Woolman). 

1.  Unio  asperrimus  Lea. 

2.  Unio  luteolus  Lam. 

Grand  River,  Painesville,  Ohio,  July  21  (Woolman). 

1.  Anodonta  edentula  Say. 

2.  Unio  Occidents  Lea. 

Cuyahoga  River,  South  Park,  Independence,  Ohio, 
July  25  (Woolman). 

1.  Unio  occidens  I^ea.     Female. 

2.  Unio  undnlatus  Bar. 

3.  Unio  ligamentinus  \a,r.  Lam. 

4.  Margaritana  rugosa  Barnes. 


LIST  OF  CRAWFISH  COLLECTED  IN  THE  MAUMEE  RIVER  BASIN  BY  P.  H.  KIRSCH. 

[Identified  by  Dr.  Walter  Faxon.] 


1.  Cambarus  propinquus  Gir. 

Maumee  River,  1  </  f .  ii,  2  9. 
Cedar  Creek,  Waterloo,Ind.,7  (J  f.  i,  5  9  ,  3  :(  f.  ii. 
Devils  Lake,  Manitou  Beach,  Mich.,  1  (?  f.  ii. 
Tiffin  River.  Hudson,  Mich.,  1  9  • 

2.  Cambarus  immunis  Hog. 

Maumeo  River,  I  ^  f.  ii,  19* 

Cedar  Creek,  Waterloo,  Ind.,  1  c^  f .  i,  3^f.  ii. 

Beaver  Creek,  Grand  Rapids,  Ohio. 


3.   Cambarus  rusticus  Gir. 

Maumee  River,  11  ^J  f.  i,  4  9  ,  1  (^  f.  ii. 
Cedar  Creek,  Waterloo,  Ind.,  5(Jf.  i,  59 • 
Auglaize  River,  Cloverdale,  Ohio,  19j^'' 
Auglaize  River,  Defiance,  Ohio,  1  cj  f .  ii. 
Sugar  Creek,  Cloverdale,  Ohio,  2 ^  f.i. 
Blanchard  River,  Ottawa,  Ohio,  l(^f.  i. 
Beaver  Creek,  Grand  Rapids,  Ohio,  1  (J  f.  i. 
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BATRACHIANS  AND  REPTILES  OBSERVED  BY  US  IN  THE  MAUMEE  RIVER  BASIN. 

BATRACHIANS. 

1.  NecturuB  maculatus  Kafinesque.     Mud  puppy;  water  dog.    One  specimen  was  seen  by  us  iu  the 

Maiimee  River  at  Grand  Rapids,  Ohio.  Tliey  were  said  to  be  commiui  in  the  lakes  and  larger 
streams,  where  they  are  often  taken  with  hook  and  line. 

2.  Bufo  leutiginosuB  Shaw.     Toad.    Generally  observed  throughont  the  Manmee  Basin. 

3.  Acris  grylluB  crepitans  (Baird).     Cricket  frog.     Very  common  along  the  margin  of  all  the  lakes. 

Less  common  but  generally  distributed  along  the  streams. 

4.  Rana  pipiena  Sehreber.     Common  frog ;  leopard  frog.    Observed  at  nearly  all  points  where  investi- 

gations were  made. 

5.  Raua  sylvatioa  Le  Conte.     }Vood  frog,     A  few  from  the  St.  Joseph  River  near  Hudson,  Mich. 

6.  Rana  clamitans  Latreille.     Grten  frog.     One  specimen  each  from  Cedar  Creek,  Waterloo,  and  Fish 

Creek,  Hamilton,  Ind. ;  St.  Joseph  River,  Edgerton,  and  Sugar  Creek,  Lima,  Ohio  A  few 
specimens  each  from  the  Tiftin  and  St.  Joseph  rivers  near  Hudson,  Mich.  Many  from  the 
Blanchard  River  at  Findlay,  Ohio. 

7.  Rana  cateabelana  Shaw.     Bullfrog.     Said  to  be  common  in  all  the  lakes  and  sluggish  waters  of 

the  streams,  but  specimens  were  seen  by  us  only  in  Cedar  Creek  at  Waterloo,  and  Big  Run  at 
Butler,  Ind. 

REPTILES. 

1.  Storeria  dekayi  (Holbrook).     One  specimen  each  from  Lost  Creek,  Lima;  Auglaize  River,  Clover- 

dale;  and  Beaver  Creek,  Grand  Rapids,  Ohio. 

2.  Thanmophis  faireyi  (Baird  &,  Giranl).     One  specimen  from  near  Hudson,  Mich. 

3.  Thanmophis  butleri  (Cope).     One  specimen  from  Cedar  Creek,  Waterloo,  Ind. 

4.  Thanmophis  sirtalis  (Linna'us).    Garter  snake.    At  Hudson  and  Manitou  Beach,  Mich.,  at  Water- 

loo and  Hamilton,  Ind.,  and  at  Grand  Rapids  and  Lima,  Ohio. 

5.  Natrlx  leberls  (Linnieus).    A  few  specimens  were  seen  at  Waterloo  and  Hamilton,  Ind.,  and  at 

Lima  and  Findlay,  Ohio. 

6.  Natriz  sipedon  (Linna'u.s).     JVattr  snake.    A  common  snake,  but  was  seen  by  us  only  at  the 

following  points:  Maumee  River,  Antwerp,  Ohio;  Tiffin  Kiver,  Manitou  Beach,  and  Hudson, 
Mich. ;  Auglaize  River,  Defiance,  and  Sugar  Creek,  Lima,  Ohio. 

7.  Amyda  mutica  (Le  Sueur).     Leather  turtle.     Generally  distributed.     Taken  by  us  in  the  Maumee 

River  at  Grand  Rapids,  where  it  was  common;  Tiffin  River  at  West  Unity  and  Brunersburg, 
Ohio;  Auglaize  River  at  Defiance.  Lost  Creek,  Lima,  and  Hoaglin  Creek  at  Oakwood,  Ohio. 

8.  Platyrettis  spinifer  (Le  Sueur).     Soft-nhdhd  turtle.      Specimens  were  taken  by  us  in  the  Maumee 

River  at  Defiance,  Ohio;  St.  Joseph  Kiver  at  Edgerton,  Ohio;  Fish  Creek  at  Hamilton,  Ind.; 
Tiffin  Kiver  at  West  Unity,  Ohio;  Auglaize  River  at  Cloverdale  and  Oakwood,  Ohio. 

9.  Chelydra  serpentina  (LinnaMis).     Snapping  turtle.     Specimens  were  observed  in  the  Maumee, 

Defiance,  Ohio;  St.  Joseph  Kiver,  Hudson,  Mich. ;  Cedar  Creek,  Waterloo,  Fish  Creek,  Hamil- 
ton, and  Big  Run,  Butler,  Ind.;  St.  Marys  River,  Decatur,  Ind.;  Tiffin  River,  West  Unity, 
Ohio;  Auglaize  River,  Defiance,  Ohio,  and  Beaver  Creek,  Grand  Rapids,  Ohio. 

10.  Aromochelys  odorata  (Latreille).     Musk  turtle.     A  single  specimen  from  the  Maumee  Kiver  at 

Defiance,  Ohio. 

11.  Malaclemys  geographica  (Le  Sueur).     Map  turtU.     Not  common.    Taken  by  us  in  the  Maumee 

River  at  Antwerp,  Defiance,  an<l  Grand  Rapids,  Ohio;  St.  Marys  Kiver  at  Decatur,  Ind.; 
Auglaize  River  at  Defiance,  and  Blanchard  Kiver,  Ottawa,  Ohio. 

12.  Chrysemys  marginata  (Agassi//.     The  commonest  of  turtles.     Specimens  were  taken  at  almost 

every  place  where  investigations  were  made  by  us. 

TABLE  OF  DISTRIBUTION. 

Tlie  following  table  shows  the  present  known  distribution  of  the  87  species  of  fishes 
which  we  now  know  from  the  basin  of  the  Maumee  Kiver.  The  streams  and  places 
from  which  each  species  has  been  obtained  are  indicated  by  the  crosses  in  the  appro- 
priate columns. 
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INTRODUCTORY  NOTE. 

Tilt*  following  report  relating  to  the  fisheries  of  the  Middle  Atlantic  States  is  the 
last  of  a  series  of  papers  on  the  economic  fisheries  of  the  different  geographical  coast 
sections,  emanating  from  the  Divisicm  of  Statistics  and  Methods  of  the  Fisheries  of 
this  Commission.  The  regions  previously  covered  by  printed  reports  were  the  New 
England  States,  the  Pacific  States,  the  Gulf  States,  and  the  South  Atlantic  States,  in 
the  order  named. 

As  w^as  the  case  with  the  previous  similar  reports,  the  present  article  is  based 
entirely  on  original  field  inquiries  carried  on  by  agents  of  the  Commission.  The 
investigations  were  conducted  during  parts  of  the  fiscal  years  1801,  1892,  and  1893, 
and  the  statistics  and  other  information  obtained  relate  to  the  calendar  years  1889, 
1890,  and  1891,  and,  in  part,  to  1892.  The  canvass  of  New  York  was  assigned  to 
Messrs.  II.  M.  Smith,  E.  E.  Race,  and  W.  A.  Wilcox.  The  fisheries  of  New  Jersey 
were  covered  by  Messrs.  XL  M.  Smith,  Ansley  Hall,  and  E.  E.  Race.  Pennsylvania, 
was  visited  by  Messrs.  C.  H.  Stevenson  and  E.  E.  Race.  The  waters  of  Delaware,, 
trilmttiry  to  Chesapeake  Bay,  were  canvassed  by  Mr.  Race;  the  remainder  of  the  State 
by  Mr.  Stevenson.  The  agents  reporting  on  Maryland  and  Virginia  were  Messrs.  W.  A» 
Wilcox,  T.  M.  Cogswell,  H.  M.  Smith,  C.  E.  IngersoU,  C.  H.  Stevenson,  Ansley  Hall, 
and  E.  E.  Race.  The  special  sections  of  these  States  investigated  by  each  agent  w  ill 
be  found  recorded  in  my  annual  reports  for  the  fiscal  years  1891, 1892,  and  1893. 

The  commercial  fisheries  of  these  States  are  more  important  than  those  of  any 
other  section  in  the  United  States  in  the  items  of  persons  engaged  in  the  industry 
and  tlie  value  of  products.  The  capital  invested  in  tlie  fisheries  is,  however,  much 
less  than  in  the  New  England  States.  The  returns  for  the  last  year  covered  by  the 
statistics  show  that  90,923  persons  found  employment  in  the  different  branches  of 
the  industry;  819,318,064  was  the  value  of  the  vessels,  boats,  apparatus,  and  other 
property  used,  and  819,023,474  was  the  value  of  the  products  to  the  fishermen. 

The  special  fisheries  which  in  the  Middle  Atlantic  region  are  noticeably  important 
and  surpass  in  value  those  of  all  other  regions  combined  are  the  alewife,  bluefish,  sea 
bass,  shad,  Spanish  mjickerel,  squeteague,  striped  bass,  white  perch,  yellow  perch, 
clam,  crab,  terrapin,  and  oyster.  The  oyster  fishery  alone  is  worth  812,400,000,  or 
more  than  one-fourth  the  value  of  the  entire  fishing  industry  of  the  United  States,  and 
more  than  that  of  the  combined  fisheries  of  the  New  England  States.  Next  to  the 
oyster  in  prominence  is  the  shad,  with  a  value  of  81,216,000. 

The  report  has  been  prepared  by  Dr.  Hugh  M.  Smith,  assistant  in  charge  of  the 

division.     In  the  elaboration  and  compilation  of  the  field  agents'  returns  he  has  been 

aided  by  Mr.  Charles  H.  Stevenson,  principal  office  assistant,  Mr.  S.  L.  Pritchard,  and 

other  members  of  the  divisional  force. 

Marshall  McDonald, 

U,  S,  Commissioner  of  Fish  and  Fisheries. 
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A  STATISTICAL  RHPORT  ON  THE  FISHHRIES  OF  THE  MIDDLE 

ATLANTIC  STATES. 


By  HUGH  M.  SMITH,  M.  D., 
Assisiaut  in  charge  Division  of  Statistics  and  Meth<yds  of  the  Fisheries^  U.  S.  Fish  Commission. 


GENERAL  CONSIDERATIONS. 

Oeographiatl  features  of  the  i'egion, — The  group  of  coast  States  embraced  by  the 
title  of  this  paper  consists  of  New  York,  New  Jersey,  Peunsylvania,  Delaware,  Mary- 
land (including  District  of  Columbia),  and  Vir<^inia.  The  Middle  Atlantic  States  are 
sometimes  regarded  as  including  only  the  four  States  first  named,  but  from  the  stand- 
point of  the  commercial  fisheries  the  inclusion  of  Maryland  and  Virginia  with  the  others 
mentioned  and  their  exclusion  from  the  group  of  States  lying  further  to  the  south,  are 
not  only  proper  but  are  fully  warranted  by  numerous  considerations.  While  it  is  true 
that  the  fisheries  of  Maryland  and  Virginia  have  certain  features  that  resemble  those 
of  North  Carolina  and  other  States  of  the  South  Atlantic  seaboard,  by  far  the  strongest 
aftiliations  and  resemblances  are  with  the  Middle  Atlantic  region. 

These  States  have  an  area  of  159,700  square  miles,  or  about  the  same  as  Great 
Britain  and  Ireland,  Dennmrk,  Holland,  and  Belgium  combined.  The  land  area  is 
152,005  square  miles  and  the  water  area  7,035  scjuare  miles.  New  York  has  the  greatest 
land  area,  but  Maryland,  next  to  the  smallest  of  the  States,  has  relatively  and  actually 
the  largest  water  area;  this  amounts  to  2,350  stjuare  miles,  or  about  20  ])er  cent  of  the 
total  surface.  The  water  areas  subject  to  the  jurisdiction  of  the  several  States  are  as 
follows: 


states.  ^*J.';"«'^ 


New  York i  1. 550 

N'e  w  Jersey 3G.» 

Pennsylvania 'S'O 

Delawai  e 90 

Maryland  (including  District  of  Columbia) 2.  360 

Virginia 2.  325 

MiHoellaufOUs    (unas^igued    waters  in    Delaware, 

lower  Xew  York,  and  Karitan  bavs)  720 


Total 7.  635 


The  length  of  the  coast  line  of  this  section,  following  the  indentations  of  the  bays 
and  including  both  sides  of  the  rivers  to  the  limits  of  commercial  fishing,  is  approxi- 
mately 5,400  miles.  The  extreme  northern  and  southern  points  on  the  coast  of  these 
States,  however,  are  only  340  miles  fipart  in  an  air  line. 

This  n^gion  had  a  population  in  1890  more  than  one-fourth  that  of  the  entire 
country,  namely,  15,798,055,  while  the  counties  having  a  frontage  on  the  salt  and  fresh 
waters  of  the  section  and  maintaining  economic  fisheries  had  a  population  of  nearly 
one-eighth  that  of  the  United  States,  namely,  7,085,220. 
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This  section  is  indented  by  three  bays,  which  are  auioiig  the  largest  on  the  coast 
of  the  United  States  and  are  extremely  important  in  connection  with  the  fisheries; 
these  are  New  York  Bay  (with  its  several  tributary  bays),  Delaware  Bay,  and  Chesa- 
l)eake  Bay,  which  have  a  combined  area  of  about  3,720  square  miles.  Into  these 
bodies  of  water  all  the  important  rivers  of  the  regicm  drain;  these  are  the  Hudson, 
Delaware,  Susquehanna,  Potomac,  Rappahannock,  and  James. 

Scope  and  aims  of  the  report. — The  inquiry  on  which  this  report  is  based  disclosed 
no  very  marked  changes  in  the  methods  of  conducting  the  fisheries  of  this  region  isince 
the  publication  of  the  very  full  discussion  of  the  subject  in  the  Fisheries  and  Fishery 
Industries  of  the  United  States,  relating  i)rimaril3'  to  the  years  1870  and  1880.  The 
chief  purpose  of  this  paper,  therefore,  is  to  show  the  condition  and  extent  of  the  in- 
dustry by  means  of  detailed  statistics.  Noteworthy  changes  in  methods  of  fishing, 
abundance  of  si)ecies,  etc.,  \y^ill  be  referred  to  in  the  explanatory  text  for  each  State. 

The  paper  is  based  on  field  investigations  carried  on  during  the  fiscal  years  1891, 
1892,  and  1893  by  the  agents  of  the  division  of  statistics  and  methods  of  the  fisheries  of 
this  Commission.  The  information  has  been  obtained  by  the  personal  inquiries  of  the 
agents,  and  the  statistics  represent  actual  records  of  fishermen,  fish  dejilers,  and 
transportation  agencies  whenever  such  records  were  available.  The  statistical  canvass 
was  addressed  principally  to  the  calendar  years  1889,  1890,  and  1891,  and  the  figures 
for  New  York,  Maryland,  and  Virginia  in  the  accompanying  tables  relate  to  those 
years;  but  owing  to  the  lateness  of  the  field  inquiries  in  New  Jersey,  Delaware,  and 
Pennsylvania  it  was  possible  to  secure  data  for  those  States  for  the  year  1892.* 

The  investigations  of  the  river  fisheries  of  this  region  were  carried  as  far  up  the 
streams  as  commercial  fishing  existed.  Thus  the  Hudson  River  was  canvassed  to 
Stillwater,  N.  Y.;  the  Delaware  to  Shawnee,  N.  J.;  the  Susquehanna  to  Columbia, 
Pa.;  the  Potomac  to  Washington,  D.  C;  the  Rappahannock  to  Port  Royal,  Ya.;  the 
James  to  Richmond,  Ya. 

Whenever  available,  records  have  been  consulted  in  ascertaining  the  quantity  and 
value  of  the  catch,  and  in  the  case  of  a  very  large  proportion  of  the  professional  fishing 
the  figures  presented  may  be  regarded  as  being  as  nearly  correct  as  it  is  possible 
to  obtain.  On  the  other  hand,  in  the  case  of  the  semiprofessional  fishing,  especially 
that  carried  on  in  the  upper  courses  of  the  rivers,  it  is  the  exception  to  find  fishermen 
who  keep  a  record  of  their  cfitch,  and  in  order  t-o  determine  the  approximate  output 
of  the  various  kinds  of  fishes  taken  it  is  often  necessary  to  follow  up  very  slight 
clues.  A  certain  proportion  of  the  fishermen  know  how  much  their  fish  sold  for,  and 
with  this  item  as  a  basis  the  agents  can,  by  judicious  questioning,  prepare  a  fairly 
accurate  statement  of  the  quantity  of  the  yield,  although  the  separation  of  the  catch 
into  species  involves  elements  of  uncertainty  which  must  always  render  a  fishery 
census  of  these  minor  fisheries  unsatisfactory. 

^The  statistical  matter  to  be  presented  consists  (1)  of  general  condensed  tables 
'showing  by  States  the  extent  of  the  fishing  industry  in  the  entire  region,  (2)  of  detailed 
tabulations  for  each  State  by  counties,  (3)  of  a  series  of  statements  giving  the  extent 
of  some  of  the  more  important  fisheries,  and  (4)  of  comparative  statistics  by  States  for 
1880  and  1891. 

*"  A  paper  on  the  statistics  of  the  fisheries  of  the  United  States,  embracing  the  region  under  dis- 
cussion, was  presented  by  the  writer  to  the  WorUVs  Fisheries  Congress,  convened  at  Chicago  in  October, 
1893.  and  was  published*  in  the  liulletin  of  the  U.  S.  Fish  Commission  for  the  same  year.  The  figures 
therein  contained,  which  were  provisional,  will  be  found  to  differ  in  some  slight  respects  from  those 
given  in  the  present  report,  which  is  to  be  regarded  a^  final. 
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III  order  to  show  the  aggregate  weight  of  the  products  of  the  fisheries,  it  has 
been  ueeessary  to  reduce  to  the  commoa  unit  of  pounds  certain  articles  which  are  not 
ordinarily  sold  on  that  basis,  among  these  being  oysters,  clams,  scallops,  and  crabs. 
In  the  case  of  mollusks,  the  quantities  given  in  the  tables  represent  the  weights  of 
the  edible  i)arts  of  those  animals;  thus,  with  oysters,  round  clams,  long  clams,  and 
8calloi)s,  the  weight  of  the  meat  and  licpior  is  taken  into  consideration,  while  with 
scallops  only  the '* eye"  or  ''heart''  is  shown.  The  weights  assigned  to  a  bushel  of 
each  of  these  shellfish  are  7  pounds  to  oysters,  8  pounds  to  round  clams,  10  pounds  to 
h)ng  clams  and  mussels,  and  4i  pounds  to  scallops.  The  common  edible  crab  is 
regarded  as  having  an  average  weight  of  one-third  of  a  pound;  the  horseshoe  or  king 
crab  is  ratetl  at  2  pounds. 

Xature  of  the  finherles  and  fisheri/  reaourccH, — The  Middle  Atlantic  States  have 
the  distinction  of  maintaining  more  valuable  fisheries  than  are  earned  on  in  any  other 
region  of  tlie  United  States.  The  fishing  population  is  about  as  numerous  as  that  in 
all  the  other  coast  and  lake  States  combined.  The  number  of  vessel  fishermen,  of 
shore  and  boat  fishermen,  and  of  factory  hands  and  other  shore  employes  is  larger 
than  in  any  other  geographical  division. 

The  aggregate  value  of  the  investment  in  fishing  property  is  less  than  in  the  New 
England  States.  This  is  largely  due  to  the  relatively  expensive  class  of  vessels 
employed  in  the  latter  region.  In  the  items  of  seines,  fyke  nets,  oystering  apparatus, 
number  of  vessels,  and  number  of  boats,  the  Middle  Atlantic  States  take  first  rank. 

The  value  of  the  fisheries,  which  affords  the  best,  basis  for  determining  the  import- 
ance of  the  industry,  is  much  greater  in  this  region  than  in  any  other,  being  one  and 
a  half  times  that  of  the  next  prominent  section.  New  England. 

Among  especially  prominent  features  of  these  fisheries  are  the  very  large  fleet  of 
small  vessels,  chiefly  schooner  and  sloop  rigs,  engaged  in  taking  oysters;  the  extensive 
use  of  p(mnd  nets,  fyke  nets,  gill  nets,  and  seines  in  the  bays  and  rivers;  the  numer- 
ous small  boats  employed  for  oysters  and  clams;  the  employment  of  steam  and  sail 
vessels  in  the  capture  of  menhaden,  and  the  very  valuable  shore  industries  dei)endent 
on  the  oyster  and  menhaden  fisheries. 

Features  of  the  fishing  industry  of  the  Middle  Atlantic  region  which  contrast 
very  strongly  with  that  of  the  geograi)hical  section  adjoining  on  the  north  are  the 
general  unimjiortance  of  the  food  fish  industries  carried  on  with  vessels  and  the 
practical  absence  of  any  fishing  on  the  high  seas.  Only  in  New  York  is  the  use  of 
vessels  for  the  capture  of  food  fish  imi»ortant,  and  only  in  New  Jersey  are  the  oper- 
ations of  the  shore  fishermen  noticeably  extensive  on  the  ocean  grounds  beyond 
jurisdictional  limits.  It  is  estimated  that  fully  90  per  cent  of  the  value  oi'  the  fishery 
products  of  this  section  is  from  waters  within  the  control  of  the  States. 

The  waters  of  this  region  are  perhaps  more  remarkable  for  the  great  abundance 
of  the  important  fishery  objects  there  found  than  for  an  especially  large  variety  of 
desirable  fish  and  other  animals,  su(;h  as  is  present  on  the  coasts  of  tlie  Gulf  and 
Pacific  States.  While  some  seventy  fishes  of  recognized  food  value  occur  regularly 
on  the  ocean  shores,  in  tlie  bays,  oi*  in  the  rivers  of  the  region,  and  while  the  number 
of  invertebrate  and  other  aquatic  products  is  not  small,  the  great  prominence  which 
the  fishing  industry  of  these  States  has  attained  may  be  said  to  depend  on  two 
products,  immely,  the  shad  and  the  oyster,  which  are  here  more  abundant  and 
valuable  than  in  all  the  remainder  of  the  country  combined. 
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The  following  list  embraces  all  the  important  food  and  bait  fishes  of  this  region, 
as  well  as  some  others  that  are  of  considerable  value  during  certain  years.  The  more 
acceptable  common  names  are  given,  the  local  names  employed  in  the  different  States 
are  shown,  and  the  scientific  identifications  are  added  for  accuracy. 

Common  and  scientific  names  of  the  important  fishes  of  the  Middle  Atlantic  States, 


Commoii  names. 


Albacore;  Little  tunny. 


Ale  wife;  Kirer  herring 


Alewife ;  River  herring 


Bluefish 


Bonito 


Brier  ray ;  Prickly  ray . 
Butter-fish 


Carp 

Cattish,  channel 


Catfish,  common;  Bullhead. 


Cero;  Kingfinb 


Cobia;  Crab-eater 


Cod 

Conger  eel 


Croaker. 


Gunner;  Chogset. 


Drum,  black. 
Drum,  red... 


Eel 

Flounder,  summer;  Plaice. 


Flounder,  winter 


Haddock. 
Hake.... 


Halibut. 


Local  names. 


Scientific  names. 


Albacore 

Applecore,  N.  J. 
Horse  inackerel,  Va. 

.\lewife 

Glut  herring,  Potomac  River. 

Herring. 

Summer  herring. 

Alewife 

Branch  herring,  I'otomac  River. 
Herring. 

Bluefish  

Greenfinh,  Md.,  Va. 
Horse-mackerel,  N.  Y. 
Mackerel,  N.J. 
Salt-water  tailor,  Md.,  Va. 
Skipjack,  Md. 
Skip  mackerel,  N.  Y. 
Snap  mackerel,  N.  J. 
Snapping  mackerel,  N.  J. 
Snapper.  N.J. 
Tailor.  Md.,  Va. 
Whitertsh.  N.  Y. 

Bone-eat<»r,  X.J 

Bone  jack.  N.  J. 

Bonito. 

Skipjack. 

Bob-tailed  skate.  N.  J 

Pricklv  skate,  Md. 

Butter-fish 

Dollar-fiHh.  N.  J. 

Harvest  fish,  N.  J.,Md.,Va. 

Starfish,  Va. 

Carp 

Black  cat 

Channel  cat. 
Schuylkill  cat,  Pa. 
White  cat. 

Bullhead 

Mud  cat. 
Yellow  cat. 

Cero 

Kingfish. 
Searer,  N.  J. 
Searing.  N.  J. 
Sier,  N.  J. 

Bonito,  Chesapeake  Bay 

Coalfish,  Chesapeake  Bay. 

Cod 

Conger  eel , 

Sea  eel. 

Croaker 

Crocu.s,  ChcHapeake  Bay. 
Grumbler^  Potomac  River. 

Bengali,  "S.J 

Bnrgall,  N.  Y. 
Gall,  N.  J. 

Bandetl  drum  (young) 

Black  drum. 

Drum 

Red  drum. 

Eel 

Chicken    halibut,    Chesapeake 

Bav. 
Flat^sh. 
Flounder. 
Fluke,  N.  J. 
Plaice. 
Splaice,  N.  J. 

Flatfish 

Flounder. 
Winter  flounder. 

Haddock 

Hake 

Ling,  N.  J. 

Halibut 


Gymnosarda  alletterata. 


Clupea  flpstivalis. 


Clupea  pseudoliarengus. 


Pomatomus  saltatrix. 


Sarda  sarda. 

Raia  eglanteria. 
Stromateus  para. 


Cyprinus  carpio. 
Ameiurns  albidus. 


Ameiunis  nebulosns. 


Scomberomorus  regalis. 


Elacate  canada. 

Gadus  morrhtia. 
Leptocephalus  conger. 

Micropogon  undulatus. 


Ctenolabrus  adspersus. 

Pogonias  cromis. 

Scia^na  ocellata. 

AnguLlla  chrysypa. 
Paralichthys  dentatus. 


P.seudoplouronectefl      a  m  e  r  i- 
can  us. 

Molanogrammus  jeglifinus. 
Phvcis  chu(*8,  P.  tenuis. 

Hippcglossus  hippogloflsus. 
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Commnn  and  ncieiilifie  Battle*  of  the  important  Sahe*  nf  the  Middle  Allaittic  Stalei — Continued. 


Antnanu  hanipa.  il 
FrHh-mm     ullni, 

Kivn. 
OnttilHKli.  y.  7 
n«rrtDg,  K.  J. 
Hick.  Cbeuneiike  Bn 

,  „j.rc 

Hh■dln^  K.J. 


ntMi  Cbaia  pkkrnl .. 
r<kc^  Daoilnl  pickerel 


I^puiUh  iDMkerel  ■  ■ . 


Illwk  mallei,  Climapeiikc  Ilaj*. 
Kuk..  K  J..Url. 
Klnsd  lb. 
---   nillUl,  Vn 


Alai>lh.nrl.,  Mri..  Vft 

B«)r  Blevirp.  i.'hMnimke  Bnir. 

Busbsvl,  Vn, 

Hasikad,  Vn. 

BniFknr,  S..L.  i.-hoHprake  Fa;. 

(:ii»bans.  V.A. 

l^nrnUII. 

HinliloinkFr,  K.  J. 

HnHliDDkrr,  X.r. 


Ifniflllll.  Ctliw 

8jHwk!«l    nd 


Kn»k  pmkrn-l.  lliMtiHH 

IMroh  iilk-,  Uclawnn  K 


",  simiKrvii; 

^•-■calMl  -nfli»r 


Fair  OBld.  Vk. 

PorB7,  N.Y.,VJ. 
Sn>  norR}'.  H.  J. 

DbtcV  bass.  Va 

BUokHah. 

BUrk  will,  ChHuprakr  Rar. 

BlMk  prn-h.  Md. 

Mark  mil.  U.I. 

aHhaiui. 


Mcuti.'Lmi"  ne!.mo"i 


Clucladiplcnui  (aber. 


priiHKWni     ■IrlKBinn,    P.    gwi. 

Clnnaa  naiililliwiiiia, 
AnlBMarpi*  pra1wl««»plulna. 

0«mmi»  loonla' 


akfr'^f.™ 
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Common  and  Bcitntific  names  of  the  important  fishes  of  the  Middle  Atlantic  States — Coutiuued. 


( 'oniinoii  iianiofl. 


L(»cal  names. 


Sq uotengne,  spotted Salmon  trout,  Va 

Spotlecl  Hc>a  trout,  Chesapeake 
Bav. 

Troiit. 
j  White  trout.  Va. 

Squeteague;  Weakfish Bluetiah,  N.  Y.,  N.  J.,  Del.,  Md.. 

Va. 

Chukwit,  N.  Y. 

Gray  trout.  Va. 

.Salt-water    trout,    Chesapeake 
Bay. 

Sea  trout,  Chesai>eake  Bay. 

Squeteague. 

Trout.  Che.sapeake  Bav. 

Weakfish 

Kock 

KorkfiHh. 

Striped  bass. 
Sturgeon '  Manioone,  Delaware  River 

Moose  (young).  N.J. 


Scientific  names. 


Cvno»ci(»n  nchulosu*. 


Cynoscion  regalis. 


Striped  bass 


Sucker,  black. 


Sucker,  brook 


Sturgeon. 

Black  sucker,  Md.,  Va 

Mud  sucker,  Md. 

Mullet. 

Sucker. 

Fine-scaled  sucker 

Mud  sucker, Md. 
Sucker. 

Tautog {  Blackfish 

Chub.  N.  J.,  Va. 

Moll,  Va. 

Salt-water    chub,    Chesapeake 

Bay. 
Smot»th  blackfish,  N.J. 
Sea-tog,  N.  J. 
Tnutog. 
Will  George,  Va. 

Frostfish 

Tomcod. 

.Black  perch,  N.J 

Perch. 

White  perch. 
Yellow  perch,  N.  J. 

Perch 

Yellow  ned,  Md. 
Yellow  perch. 

King  William  perch.  Va 

Silver  perch,  N.  J. 
White  perch,  N.  J.,  Md. 


Tomcod 

White  perch. 


Yellow  perch 
Yellow-tail  .. 


Koccus  lineatus. 


Acipenser  sturio  oxyrhynchus. 


Catostomus  nigricans. 


Catostonius  commcrsoni. 


Tuutoga  on  it  is. 


Microgadus  tomcodus. 
Morone  americana. 

Perca  flavescens. 
Bairdielhi  chrvsura. 


The  principal  niolluscau  resources  of  this  region  are  the  oyster  {Ostrea  virghuca), 
the  quahog,  round  clam  or  hard  clam  ( Venus  mercenaria)^  the  soft  clam  or  long  clam 
(Mya  arenaria),  the  mussel  {Mytilus  ediilis),  the  scallop  (Pecten  irradians)^  the  ^'jingle^' 
(Anomia  ephippium)^  the  '^quarter  deck"  (Crepidtila  fornicata),  and  the  squid  (Lolu/o 
peaUi),  The  scallop  and  two  shells  employed  in  oyster  planting,  the  ^'jingle"  and 
''quarter  deck,"  are  taken  only  in  New  York,  but  the  other  mollusks  are  found  in  all 
the  other  States  having  frontage  on  salt  water,  although  all  except  the  oyster  are 
somewhat  more  abundant  in  the  more  northern  States  of  the  section. 

The  economic  crustaceans  of  this  region  are  the  lobster  {Asiaeus  americanus),  the 
king  crab  or  horseshoe  crab  [Limulus polyphemus)^  the  common  blue  crab  {Callhiectes 
hastatus),  the  shrimp  (Crangon  vulgaris),  and  crawfishes  (Camharus),  The  lobster  is 
restricted  to  tlie  coast  waters  of  the  States  north  of  Maryland,  and  the  crawfishes  are 
taken  only  in  Maryland  and  Virginia,  but  the  other  crustaceans  named  are  generally 
distributed  throughout  the  Middle  Atlantic  region. 

The  reptilian  resources  of  these  States  include  the  diamond-back  terrapin  [Mala- 
clcmmys  ijaluHtriH)^  the  slider  or  red  bellied  terrapin  (Psetidemys  rugosa),  the  bullfrog 
(Rana  catesbiana),  and  several  sea  turtles. 
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CONDENSED  STATISTICS. 

The  statistical  aspect  of  the  fisheries  of  the  Middle  Atlantic  States  is  shown  in  a 
general  way  in  tlie  following  series  of  tables.  These  tabulations  make  it  possible  to 
ascertain  at  a  glance  the  relative  importance  of  the  tishing  industry  in  each  State  as 
compared  with  the  entire  region  and  with  each  of  the  other  States,  and  are  preliminary 
to  the  very  detailed  statistics  which  are  afterwards  presented.  The  general  tables 
which  are  given  pertain  to  the  persons  engaged;  the  apparatus,  vessels,  boats,  etc., 
employed,  and  the  quantity  and  value  of  the  catch,  viewed  from  several  standpoints. 

It  appears  that  of  the  90,923  persons  employed  in  the  fishing  industry  of  this 
region  in  1891,  15,213  were  vessel  fishermen,  54,90()  were  shore  and  boat  fishermen, 
2,500  were  carriers  of  fishery  products,  and  18,304  were  shore  help,  factory  hands,  etc. 
Considerably  more  than  two  fifths  of  the  fishery  employes,  viz,  39,944,  were  in  Mary- 
land and  nearly  one-fourth,  namely,  23,591,  were  in  Virginia.  The  order  of  rank  of 
the  other  States  was  New  York,  New  Jersey,  Pennsylvania,  and  Delaware. 

Peraotis  engaged  in  the  fiaheries  of  the  Middle  Atlanlic  States. 


o^   ,  Vrwsel  Shore  TraiiH-    !     Shon-H-  q,   .    , 

^^""'*-  lisheiTOi'D.    ttshtrmen.    porttrs.  ;       men.       !       ^"'»*- 


Xfw  York 2.2"K)  7.858  96  i  2.042  12.246 

New  .leret'V 2.017  7,889  1  201;  532  10. 63D 


iVniiHVlvauia I  348  1,631 

Drlrtwan'    103  1,653 

Maryland  (iuclmliiig  nistricl  of  Columbia)  6, 892  19,  867 

Virginia 3,603  16,008 


5  289  2. 273 

4:J  ,  431  2.230 

1,4.50  11,735  39,1144 

705  3.275  23.591 


Total 15.213  54.906  2. 50U  18  304  90  923 


The  money  invested  in  this  industry  was  $19,31«S,G04,  of  which  Maryland  is  credited 
with  $7,4<>0,718,  New  York  with  *5,283,200,  Virginia  with  $2,948,059,  New  Jersey  with 
$2,407,8(>r),  Pennsylvania  with  $944,140,  and  Delaware  with  $208,082.  The  factors 
entering  hiost  conspicuously  into  this  large  amount  are  vessels,  boats,  shore  property, 
and  working  capital. 

No  less  than  3,1(19  vessels  Df  over  .">  tons  register  were  engaged  in  the  actual  taking 
of  fishery  ])roducts,  and  75S  others  were  employed  exchisively  in  transporting  the 
catch.  This  ficet  was  viilued,  with  the  outfits,  at  $4,701,818,  and  its  tonnage  was  68,714. 
Over  1,02.")  of  the  vessels  were  in  Maryland  and  about  945  in  Virginia,  the  other  four 
States  having  1,350. 

Bonts  to  the  number  of  32,824,  valued  at  $1,889,138,  exclusive  of  those  constituting 
a  part  of  the  vessels'  equipment,  were  used.  Of  these  9,825  were  in  Maryland,  9,247 
in  Virginia,  0.227  in  New  York,  5.742  in  New  Jersey,  and  1.783  in  Pennsylvania  and 
Delaware. 

The  various  kinds  of  property  used  on  shore  in  connection  with  the  business, 
such  as  factories,  fish  houses,  reels,  etc..  had  a  value  of  $5,803,00(1.  Maryland,  owing 
chieriy  to  its  extensive  and  numerous  oyster  packing  establishments,  had  the  hirgest 
share  in  this  amount.  $2,44(»,327  being  thus  credited:  New  York  followed,  with 
$l,794,9(i9,  and  Virginia  with  $717,787.  The  working  or  cash  capital  re(iuired  to 
l>roj)erly  conduct  the  fishing  industry  was  $5,140,955.  This  is  a  somewhat  uncertain 
though  very  important  item,  which  may  be  viewed  in  several  difierent  ways,  and 
varies  with  the  method  of  consideration.  As  here  regarded,  it  is  the  amount  of  ready 
money  which  must  be  kept  by  fishery  operators,  wholesale  ])urchasiiig  agents,  and 
factory  owners  in  order  to  meet  the  current  demands  for  fish,  wages,  materials,  etc. 
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This  eleineut  is  largest  in  Maryland  and  New  York,  and  smallest  in  Virginia,  of  the 
four  States  having  a  noticeably  large  fishery  investment. 

Foremost  in  value  among  the  appliances  used  in  the  capture  of  fishery  products 
are  the  gilj  nets;  30,158  of  these  were  employed  in  1801,  with  a  value  of  $410,722, 
these  figures  including  a  few  trammel  nets,  which  are  structurally  gill  nets.  Mary- 
land leads  in  the  number  of  gill  nets,  but  New  Jersey  takes  precedence  in  the  value 
of  such  nets;  and  while  Virginia  leads  New  York  in  the  number  of  nets,  the  latter 
State  surpasses  in  value. 

The  dredges,  scrapes,  rakes,  tongs,  and  forks  used  mostly  in  the  extensive 
moUuscan  fisheries  together  had  a  value  of  §474,304,  a  sum  representing  51,578  such 
appliances.  In  the  vessel  fisheries,  8,875,  valued  at  $235,071,  were  employed;  and 
hi  the  boat  fisheries  42,703,  valued  at  $239,233.  The  investment  of  Maryland  in  these 
items  was  $198,920. 

Pound  nets,  trap  nets,  and  weirs  constitute  an  important  class  of  fishing  appli- 
ances, which  is  represented  in  every  State  except  Pennsylvania  and  is  prominent  in 
New  York,  New  Jersey,  Maryland,  and  Virginia.  The  number  of  such  nets  was 
2,414,  having  a  value  of  $365,783,  of  which  1,005,  worth  $71,778,  were  in  Maryland, 
and  941,  worth  $100,990,  were  in  Virginia.  In  New  York,  90  traps,  valued  at  $32,350, 
were  operated  from  small  vessels. 

Haul  and  purse  seines,  to  the  number  of  1,808,  were  fished  in  this  region,  the 
former  being  well  distributed  among  all  the  States,  while  the  latter  are  chiefly  in 
New  York  and  Virginia.     The  value  of  all  seines  was  $278,230. 

The  number  and  value  of  other  important  kinds  of  apparatus  used  in  these  States 
were  as  follows:  Fyke  and  bag  nets,  21,736,  $125,505;  pots,  27,214,  $27,722;  lines, 
$23,310;  miscellaneous  appliances,  including  spears,  dip  nets,  etc.,  $8,511. 

Vessth,  boats,  apparatus^  shore  properly,  and  cash  capital  employed  in  fisheries  of  the  Middle  Atlantic  States. 


Designation. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Apparatus— vessel  fisheries: 

Seines 

Trap  nets 

Lines,  iiand  and  trawl 

Eel  pots 

Lobster  pots 

Dredges,  rakes,  and  tongs  . 
Apparatus— shore  fisheries : 

Seines 

Gill  nets  and  tranunel  nets 

Pound  nets  and  weirs 

Fyke  nets  and  bag  nets 

Lines 

Eel  pots 

Lobster  pots 

Spears 

Dredges  and  scrapes 

Tongs  and  forks 

Minor  apparatus 

Shore  and  accessory  property 
Cash  capital I 


Total 


New  York. 


New  Jersey. 


Pennsylvania. 


No. 


Value. 


Xo. 


618 
8.496 


41 
790 


6,227 

69 
90 


90 

490 

1,860 

258 
6, 4UJ 

173 
6,246 


$773, 442 

"i68,388 
44, 100 


524 
7,883 


13,568 
1,750 
3.489 
4, 872 

6.987 


5,710 
373,  670 

39,850 
32.  350 

8.870 
2i8 

1.137 
43, 322 

35,  790 

88,450 

38,990 

55.  465 

2, 875 

13, 674 

2.  332 

3,728 

43,  200 

33,390 

250 

1,794,969 

1.  679,  000 


5,  283.  200 


83 
1.437 


5,742 
12 


40 

230 

2,032 

360 
3, 983 

185 
1,692 


3.  760 

725 

216 

1.184 

3,474 


Vahie. 


.$541, 520 


No. 


122, 433 
108, 150 


13,  255 
412,  373 

6,100 


370 

20 

225 

44.251 

31, 922 

129,832 

55. 370 

18,881 

4,808 

3.901 

1,193 

404 

8.  334 

15, 625 

487 

409.  561 

5:i8,  850 


143 

151 
209 


2,534 


2,  467.  865 


Value. 


$84, 9C0 


no 

30. 652 


206 


5.035 

19.  405 
21,  450 


5,264 
427 


494 
450. 162 
303,  750 


944, 140 
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Vessehy  hoaiSj  apparatus,  shore  property,  and  cash  capital  employed  in  fisheries,  etc.— Coutinued. 


Delaware. 


Maryland.* 


I>esi<;natiou. 


No. 


25 


304 


16 
224 


946 


VesseU  fishing 

Tonnage 

Ouitli 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Apparatus— vessel  fisheries: 

Seines 

Trap  nets 

Lines,  hand  and  trawl 

Kel  jjots 

Lobnter  pots 

Dr«Mlges,  rakes,  and  tongs 

Apimratus— shore  fisheries: 

Seines 

(iill  nets  and  trammel  nets 

Pon  nd  nets  and  weirs 

Fyke  nets  and  bag  nets 

LiueH 

Kel  pots I     1.775 

Lobster  pot« i  40 

Spears i        170 

Dredger  and  scrapes \ 

Tongs  and  forks 243 

M  iuor  apparatus [ 

Shore  and  aecessory  property ' 

Cash  capital * , 


Value. 


$21,525 


No. 


3.390 
13. 250 


1,225 
I  21,033 


1.975 
29,233 


402 
13, 150 


9.825 
15 


110 

203 

586 

20 

567 


2,110       2,913 


10.263 

33,946 

305 

1,201 

20 

784 

100 

85 


521 
11,999 

i,oa5 

10,358 
'4,630 


Value. 


$876. 705 


331,709 
570, 150 


59,685 
579,  488 

8,450 


Total 


622 

113 

44,800 

44,400 


2.068 
12,  921 


208. 082 


115,661 

68,330 

100.  014 

71,778 

38, 924 

2,272 

4,013 


10.509 

72, 750 

2,498 

2, 446.  327 

2. 107, 455 


Virginia. 


No. 

730 
9,087 

■"  2i4 
5,084 

Value. 


Total. 


No. 


Value. 


9,247 
41 


$498, 440  I     3, 169  I  $2, 796, 532 

47,997  , 

169,933  815,263 

241,695     758     980,220 

I  20.717  i 

29,068  I 

463,722  j  32,824 


25,650 


1,827 

178 

5,979 

941 

339 


110 


15 

198 

10, 756 


30 

'24*692' 

32,470 

46, 030 

166,090 

5.770 

3,432 

95 


137 
90 


10 

4,640 

50,263 

442 

717, 787 

467,500 


7,460,718    2.948.659 


130 
720 

8,875 

1.671 
30,158 

2, 324 
21,  736 


23.849 
2,515 
3.890 
8,322 

34, 381 


109,803 
1. 889, 138 

80.050 

32,350 

9.476 

268 

1,362 

235,071 

198,180 

419.  722 

333.433 

125,565 

13.834 

22. 467 

3, 625 

4. 227 

66,683 

172,550 

4,284 

5, 863, 606 

5, 140. 955 


19,318,664 


*  Includes  District  of  Columbia. 

The  yield  of  the  fisheries  of  this  region  was  590,454,369  pounds,  having  a  first 
vahie  of  »$  19,023,474.  The  quantity  given  includes  only  the  net  weights  of  shellfish. 
Owing  to  the  large  catch  of  a  comparatively  cheap  fish  (menhaden)  in  New  York  and 
Virginia,  the  quantity  of  products  there  taken  was  considerably  larger  than  in 
Maryland,  the  fisheries  of  which  were  far  more  valuable.  The  table  shows  that  the 
fisheries  of  the  latter  State  were  worth  $6,400,759,  those  of  New  York  $4,817,369, 
those  of  Virginia  $3,647,845,  those  of  New  Jersey  $3,520,057,  those  of  Pennsylvania 
$322,021,  and  those  of  Delaware  $255,423. 

Products  of  the  fisheries  of  the  Middle  Atlantic  States. 


Species. 


New  York 


Alewives 

Black  bass 

Hluefish 

Bonito 

Butter-fish 

Carp 

Cattish 

Co«l 

Drum :.. 

Eels 

Flounders 

Frost  fish  or  tomcod. 

naddiM-k 

Kingfish 

Mackerel , 

Menhaden 

Mullet 

Perch,  white 

Perclf,  vellow 

Pike..: 

Scup 

Sea  bass 

Sha<l 

Sheepshead 

Skates 

Suonish  mackerel. . . 


Pounds. 


2, 194,  560 


Value. 


New  Jersey. 
Pounds. 


Pennsylvania. 


$23,526 


5,  500,  575 

1,750 

837,240 

ui'm 

2,  277. 458 

1.616,213 

1,561.696 

278.400 

147,730 

157,  541 


237. 010 

150 

12.988 

5.i44 
89,  921 

97,999 
45, 231 
10.468 
3,890 
10,792 


104,860,114 

100,060 

41,209 

46.916 

8,215 

350,858 

679, 180 

3, 044, 956 

19.  .523 

101.  897 

74,  836 


295. 605 
7,878 
2.  G37 
3.602 
740 
7,016 
35,915 

161,  2l>9 
3,500 
2. 022 
7.  255 


2,066. 

9, 

7.  227, 

150, 

230, 

2. 

133, 

841, 

124, 

623. 

987, 

1, 

17. 

33. 

2.^, 

20,  670, 

88. 

193. 

500, 

19. 

25. 

3.7:i1, 

10.  225, 

20. 

I. 

78, 


820 
2.50 
926 
6:i3 
802 
000 
824 
Oil 
240 
280 
895 
400 
940 
697 
117 
542 
3!)(J 
724 
238 
485 
682 
538 
455 
290 

orA 

391 


Value. 


$14, 260 

1,166 

2S4, 163 

9,857 

6,582 

160 

8,265 

26.001 

980 

38, 594 

33,620 

42 

675 

2,298 

2,316 

50,974 

4,902 

13,  539 

27,219 

1,904 

147. 693 

443.  438 

4,013 

353 


Pounds.      !      Value. 


2,331,775 
22,885 


$13,449 
2,368 


3,  800 
132, 408 

199 
6,223 


40,950 

'  1 

2,174 

6,020 

12, 625 

4,975 


341 
671 
697 


947,  .500 
2, 692, 864 


33. 805 
128,  274 


12,  C20 
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Produvtn  of  the  fiaheriea  of  the  Middle  Atlantic  States — Coutinued. 


New  York. 


Siu'ciesi. 


Pouiuls. 


Spots  ami  iToakcrs 

S«iiiott'agm* 

Striped  Tkiss 

Sturgeon 

Suokers 

Taiito;; 

Other  tirth 

KofuKO  tifth 

Oysters 

Soft  clams  or  long  clams. 
Qiialiogs  or  hard  clams  . . 

Scallops 

MnsselM 

Sqnid 

Shells 

Crabs,  hard 

Crabs,  soft 

Lobsters » ■ 

Shrimp 

King  cra'.is 

Terrapins 


17.501 

2. 8r»2, 053 

205, 449 

30. 261 

25. 378 

171,172 

236,091 

1.118.913 

18,  277, 434 

1,50').  .'iOO 

4, 524,  520 

313,  042 

21, 000 

40.  830 

16,766.100 

435,566 

93,500 

165,  093 


Totnl 170.  885, 022 


Valne. 

$700 

111,301 

21,  389 

929 

1.545 

7.  OIK 

8.028 

2.  733 

2, 748.  509 

105.  .<'91 

650,  621 

48.  340 

U(»0 

i,g:j3 

15,950 
7, 589 
3,450 

15,  655 


New  Jersey. 
Pounds.  Value. 


Pennsylvania 


Ponnd> 


Value. 


100.  680 
0.  002. 563 

298. 164 

452,  C'W 
56, 080 
99. 437 

167,  320 


^.521 

201,51.'. 

43. 2flO 

10,619 

4.  0(.'8 

3,894 

3.  084 


24.015 
52.  700 
42.  550 


$2.  4(16 

640 

2,115 


16,114.567 

827. 000 

3.454.024 


1,6:{9.6J8 

47. 700 

371,933 


84.  230 
i,  i83,  700 


4.230 
124,420 


6.000 


200 


230.111 

289.  500 

165.064 

1,200 

2,  798.  980 

3,280 


9.499 

35,380 

12,  463 

600 

7.534 

1.074 


4.817,369         79, 116,;{80       3,520,057 


7. 5K3.  657 


322.  021 


Delaware. 


Maryland.* 


Virginia. 


Total. 


ipecies. 


'  i» 


Pounds.      Value.    I     Pounds. 


Value.        Pounds. 


Ale  w  i  ves '    86;J,  760 

Black  bass 

Bluettsh 


$12,412     17,418,850     $131,245     11.013,485 

' 7,000 

I        516,364         22,761        1,&42,264 


Value. 

$93,005 

430 

67,  545 


I*ounds. 


73,800 


30,000 

22:1, 500 

5,000 


Benito 

Butter  tish 

Carp 

CAtlish 

Cob) a  or  crab  eater . 

Cod 

Drum 

Eels 

Flounders 

Frosttish  or  tomcod. 

Haddock 

Kinctlsh 

Mat-kerel 

Menhaden 07, 000 

M  ullet I      38. 900 

Perch,white   212,945 

Perch,  yellow 1      42, 910 

Piko..*. 24,950 

Ponipano ' 

wScup 


4,074 


31.955 

27, 628 

1.296,752 


785 

780 

45, 502 


120,(00 

13.  370  ' 
935,244  1 
195,250  i 


2.  900 

576 

28.487 

4,948 


380 

8.967 

168 


792, 044 
33,443  I 


32.  919 
1,008 


179.  .•>i»2 

71.619 

127.  2\»5 


4.011 
2.  9o7 
4,109 


900 


4S 


149,  565 


420  I  30, 952, 120 

1.125  I         101.540 

14,113        1,109,273 

2,026       1,385.352 

1,548  563.264 


65.307    105.980,334 
2.974  110.700 


57.038 
48.  040 
35,  261 


299,813 

169.020 

12,415 

93,700 


r.u97 


197. 523 

2,736 

12,  010 

6,799 

795 

9,520 


V, 


Sea  baas 

Shad 1,500.196 

Sheepshead  

Sfc<ites 

Spanish  mackerel 

SiM>ts  and  croakers 42. 460 

Squeteauu© 1.  164, 730 

Sirip©«lbass    94,910 

Sturgeon 1,304,800 

Suckers 11. 050 

Tautog 8,(XK) 

Other  tish  I        4.380 

Refuse  lish 

Oysters 1. 097, 040 

Soft  clams  or  long  clams 

Quahogs  or  hard  clams '      21. 920 

Scallops 

Mussels 

So  u  id 

Shells 


&4,699 


113.  .370  4.  .544  66,310  2,270 

6.224,873  ;     211,575       6.498,242  t     207,394 

3,185  .  396  23,871  1.344 


2.  280 

17. 524 

12,758 

30.  448 

.501 

320 

164 


44, 837 

273.  283 

750,  465 

1.264,693 

72.  445 
285, 238 


5,  309 

12,119 

25.  902 

97. 770 

2.  ;U3 

7,533 


739,  910 
1.  725,  847  ' 
3,  929,  899 
483, 4.16 
723,646 
116,364  < 


50.  756 
62. 122 
124,  645 
42,  127 
21,  364 
3.153 


438,683         14,561  ,     1,514,657         38,675 
70,'i34  j  69,' 615,466"  5,'295,"866     43,  i34.602'  2." 524. 348 


2.094 


147, 760 


8,226  i        559.278 


36,  l»30 


35. 

1.'.. 

1. 
o 

3. 

3. 

2, 

i 

262. 
1, 

o 


I     5, 
30, 


14. 
o 


o 

1. 

149. 
•> 

■    8, 


I 


Crabs,  hartl I 

C  ra  bs.  so  ft |      86,  250 

Lobsters j        8.200 

Crawfish 

Shrimp 1 

Kingcrabs ;    740,000 

Frogs 

Terrapins  '      11. 988 

TurUes 1      18.000 


!     2,776,898  37,460 

4,  713  I    4, 828, 872  266, 256 
410 

7.350  695 

8, 044  3, 960 


647 


2.  :K)8,  071 
585,956  , 


^683 
29.379 


16, 
5. 
5, 


833 


-1  I 


2,190 
1,200 


89,780 
4,060 


22, 333 
231 


'     3, 


21,000 

52.  215 

189, 121 


2,754 

18.494 
3,934 


889,250 

39,135 
093,  129 
1.52.  383 
220.  003 

46,  798 
689.  268 
195,  250 
118,469 
333.  742 
367,606 
715.  329 
279, 800 
165,  670 
341.763 

2.5. 117 
530. 110 
499,550 
862, 1»84 
157, 061 
633,304 

a3,  7(  0 
376, 540 
537,  898 
186.586 

72,  86i» 
108,  947 
937, 974 
105.  771 
700,  310 
371.  207 
6;{6, 482 
5.37. 260 
278,  609 
446.  261 
118.913 
422,  749 
:t32.  500 
707.  502 
313,  042 

27,000 

40.836 
766.100 
750,646 
884,078 
3;{8. 957 
8.183 
9.244 
538.980 

21.  IW 
157.  263 
211.181 


Value. 

$288.  797 

3.964 

591,479 

10.007 

255 

715 

G95 

948 

922 

371 

.560 

130 

510 

5<M 

235 
316 
829 
615 
678 
450 
945 
520 
871 
227 
589 
253 


23. 

1. 

97, 

4. 

115, 

5, 

I8:i. 

84. 
10, 

4, 
20. 

o 

61.5, 
19, 
99. 

40. 
9. 

<, 

224, 

1,216. 

9, 

2, 

76. 

81. 

480. 

219, 

66, 

18. 

11. 

69, 

2, 

12.  402. 

153. 

1,068, 

48, 

1, 

1, 

15. 

87, 

339. 

28, 

4. 

8. 

«) 

^^ 

44. 


375 
000 
742 
887 
746 
343 
a55 
832 
348 
733 
925 
591 
904 
340 
100 
633 
950 
21a 
178 
528 
770 
560 
181 
754 
l>91 
425 


Total 1 7, 697.  649  ,     255, 423  jHl,  177, 827   6, 460, 759  |183. 993, 834   3.  647.  845   .590. 454.  :ie9      19.  (»23, 474 
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The  products  of  the  fisheries  of  this  region  may  be  classified  as  general  food  fish, 
molhisks,  crustaceans,  reptiles,  and  menhaden  utilized  for  oil  and  guano.  The  extent 
of  the  fisheries  for  each  of  these  classes  is  given  in  the  following  table,  which  shows 
that  the  yield  of  the  molluscan  fisheries  was  $13,692,443;  the  general  food-fish  fish- 
eries, §4,194,484;  the  menhaden  fishery,  $615,829;  the  crustacean  fisheries,  $468,448; 
and  the  reptilian  fisheries,  $52,270. 

The  niollusks  are  the  most  important  products  in  all  the  States  except  Penn- 
sylvania and  Delaware,  in  which  food-fish  are  most  prominent.  Maryland  holds  the 
first  place  in  the  value  of  mollusks  and  crustaceans,  New  Jersey  leads  in  the  value 
of  its  fisheries  for  fish  proper,  New  York  takes  precedence  in  the  value  of  its  men- 
haden fishery,  and  Virginia  occupies  the  first  rank  for  reptilian  fisheries. 

Classification  of  the  products  of  the  fisheries  of  the  Middle  Atlantic  States, 


States. 


General  food-fiiih 
tiHherieM. 


New  York.... 
Xew  .Jersey  .. 
I'eunMylvaiiia. 

Delaware 

Mnrvlantl 


Pouiid.'j. 


23, 882, 317 

34. 555.  512 

6, 399, 957 

5,  (U7,  251 

32. 747.  537 


Value. 


Virginia 31,162,424 


$923, 226 
1,  337.  052 
197.  601 
173, 555 
760. 425 
802,  625 


Oyster  and  other  mollus- 
can fisheries. 


Pounds. 


11,448,432 
20,401,591 
1, 183, 700 
1.118,960 
69, 763, 166 
43, 693, 880 


Value. 

$3,  571, 844 

2,  059, 481 

124,  420 

72,228 

5,  304, 092 

2, 560.  378 


Total i     134,394,998       4,191,484  |     177.609,729  i  13,692.443 


States. 


Reptilian  fisheries. 


Menhaden  fishery 


Pounds. 


Value. 


Pounds. 


New  York ' 104.860.114 

XewJei-s»-y I               3.280  ,          #1,074  20.670.542 

Pennsylvania. 

"    '                                                            29.9K8  !            3,450  67.000 


Delaware 

Maryland. 

Virginia.. 


93. 840 
262,  336 


22.  564         30. 952. 120 
25,  182        105,  980,  334 


Total 


389, 444 


52,270       262,530,110 


Value. 


$295. 605 
56,  974 


420 

65.  307 

197. 523 


Crustacean  fisheries. 

Pounds. 

Value. 

694, 159 
3,485.455 

$26, 694 
65,476 

834,  450 
7.621,164 
2, 894, 860 

5.770 

308, 371 

62, 137 

15, 530, 088 

468, 448 

Total 

• 

Pounds. 


Value. 


170,  SSa,  022     $4.817, 369 


79.116,380 

7, 583.  657 

7,  697.  649 

141,177.827 

183, 993, 834 


3,  520, 057 

322, 021 

255,  423 

6.  460.  759 

3,647,845 


615,  829       590,  454,  369     1 9, 023.  474 


Considerable  general  interest  attaches  to  the  relative  (juan titles  of  fishery  products 
destroyed  or  sacrificed  by  the  difi'erent  kinds  of  apparatus  employed,  hi  the  following 
table  the  quantity  and  value  of  the  catch  with  each  principal  class  of  appliances  are 
shown,  and  in  a  supplementary  table  the  facts  disclosed  by  the  first  table  are  reduced 
to  the  basis  of  percentage.  In  every  State,  except  Delaware,  dredges,  tongs,  and 
other  similar  apparatus  employed  in  taking  shellfish  are  the  most  important  means 
of  capture.  Of  the  remaining  forms  of  apparatus,  lines  are  the  most  prominent  in 
New  Jersey;  seinesiii  New  York,  Pennsylvania,  and  Maryland;  gill  nets  in  Delaware, 
and  pound  nets  in  Virginia. 

Considering  the  entire  region,  the  order  of  rank  based  on  value  of  catch  is  (1) 
dredges,  tongs,  etc.,  (2)  seines,  (3)  gill  nets,  (4)  lines,  (5)  pound  nets,  trap  nets,  and 
weirs,  (6)  miscellanecJus  apparatus,  (7)  fyke  nets,  and  (8)  i>ots.  The  figures  for  seines, 
gill  nets,  pound  nets,  fyke  nets,  pots,  and  lines  refer  only  to  fish  proper,  while  the 
crustaceans  and  other  products  taken  with  these  appliances  appear  under  miscella- 
neous apparatus. 
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Table  showing  the  relative  quantittf  and  value  of  the  products  taken  with  each  kind  of  apparatus  in  each  State 
and  the  entire  region  as  compared  with  the  total  quantity  and  value  of  the  catch  of  each  State  and  the 
entire  region — Continued.  » 


Apparatus. 


Maryland. 


Virginia. 


Total. 


Drt'dgeft,  tongs,  fltc 

S^'iucH I 

« ;iU  nt'tM 

Pound  nets,  traps,  etc • 

Lines  

Fyke  nets ' 

Pots 

Mi^jcellaneous 

Total 


IW.OO 


Quantity. 

Value. 

49.41 

82.10 

30.55 

5.04 

6.07 

3.36 

6.29 

2.56 

.69 

.55 

1.10 

.94 

.27 

.25 

5.62 

6.20 

Value.       Quant it3'.       Value.    ;  Quantity 


100.00 


100.00 


100.00 


100.00 


The  relative  value  of  each  important  fishery  product  in  each  State  as  compared 
with  the  entire  region  is  exhibited  in  the  following  table,  which  brings  out  some 
interesting  points.  Cod,  eels,  flounders,  soft  clams,  and  hard  clams,  among  the  more 
prominent  products,  are  taken  in  largest  quantities  in  New  Yorkj  bluefish,  sea  bass, 
shad,  and  squeteague  in  New  Jersey;  sturgeon  in  Delaware;  alewives,  catfish,  white 
perch,  yellow  perch,  striped  bass,  crabs,  and  oysters  in  Maryland ;  menhaden,  spots  and 
croakers,  and  Spanish  mackerel  in  Virginia.  Of  the  species  of  which  more  than  half 
the  catch  in  the  entire  region  is  taken  in  a  single  State,  are  cod,  flounders,  soft  clams, 
and  hard  clams  in  New  York;  sea  bass  in  New  Jersey;  white  perch,  yellow  perch, 
striped  bass,  and  crabs  in  Maryland ;  spots  and  croakers  and  Spanish  mackerel  in 
Virginia. 

statement  of  the  percentage  of  weight  of  certain  products  in  each  State  compared  with  the  total  yield 

in  the  entire  region. 


Species. 


New 
York. 


Alewives 6. 

Bluetisb 36. 

Catlish 4. 

Co<l  I  73. 

Kels 47. 

Flounders '  .'S7. 

Menhaden i  :J9. 

Perch. white 2. 

Perch,  yellow 2. 

S«'a  bass }  12. 

Shad 10. 

S|)ots  and  croakers 7. 

Spani.sh  mackerel I 

S«jufteaune j  19, 

Striped  bass ,  8. 

Sturgeon 1. 

Crabs,  hard 7. 

Cral>8.  soft ) . 

OvMters 12. 

Soft  clams  or  long  clams 64. 

(>iiahogs  or  hard  clams 51. 

AH  other  products 68. 


11 
48 
30 
03 
90 
51 
94 
21 
17 
2tt 
09 
98 
81 
41 
«7 
15 
57 
59 
23 
54 
96 

8:i 


New 
Jersey. 


5.  76 
47.89 

4.98 
20.97 
18.  51 
36.  38 

7.87 
10.40 
23.19 
67.38 
33.87 

8.36 

4.92 
40.83 
12.57 
17.17 

4.00 

4.92 
10.79 
35.  46 
39.67 
13.  36 


IVniiHvl 
van  in. 


Delaware.     Maryland.   Virginia. ,  Total. 


All  product:* 28.94        13.40 


Q.bO 


4.92 


1.22 


ro 


.52 


1.29 


2.41 
2.74 


6.64 
.19 
.03 


.32 
..58 
17.11     .. 

11.43 
1.98 

;          8.92 

4.97 

, 

1.96 

t 

7.92 

1.04 
1           1.99 

4.00 
49.49 

1.46 
.73 


.25 
2.05 


1.30 


48.53 

3.42 

48.22 


23.52 

1.23 
11.79 
59.54 
64.22 

2.04 
20.62 

4.78 
12.62 

5.11 
53.33 

2.75 
48.  21) 
82.  07 
46.  59 


1   TO 
5.  1  ! 


23.  01 


30.69 
12.81 
34.78 


2.12 

4.69 

40.37 

16.10 

7.83 

1.19 

21.53 

78.88 

79.69 

26.73 

20.39 

27.  45 

40.14 

9.96 

28.87 


<J.  42 
9.21 


100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.  «)0 
100.00 
100.  00 
10(1.00 
100.00 
100.  CO 
100.00 
100.00 
100.  00 
100.00 
100.  00 
100.00 


31.16        100.00 
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FISHERIES    OF    NEW   YORK. 

General  features  of  the  fisheries. — In  the  value  of  its  fisheries  New  York  ranks 
second  among  the  States  of  the  Middle  Atlantic  region  and  third  in  the  entire  country, 
being  surpassed  only  by  Maryland  and  Massachusetts. 

Owing  chiefly  to  the  large  coastal  population,  the  proximity  of  the  bist  markets, 
and  the  ready  demand  for  nearly  all  forms  of  water  products,  there  is  probably  no 
State  whose  fishery  resources  are  more  fully  utilized  than  New  York.  Fishing  is 
systematically  prosecuted  along  all  the  shores  of  the  State  bordering  on  salt  water 
and  is  also  extensive  in  the  Hudson  Riv'er. 

The  fisheries  which  give  special  prominence  U)  the  State  are  those  for  fish  and 
other  animals  inhabiting  the  rivers  and  inshore  waters.  The  vessel  fisheries  in  the 
open  ocean,  while  very  important,  are  practically  restricted  to  the  taking  of  menhaden 
with  seines  and  bluefish  and  cod  with  lines.  Chief  among  the  products  are  oysters,  hard 
clams,  soft  clams,  scallops,  shad,  squeteague,  and  eels  in  addition  to  those  mentioned. 

The  products  in  the  value  of  which  New  York  surpasses  the  other  States  of  this 
region  are  scallops  (which  are  taken  only  in  this  State),  soft  clams,  hard  clams,  lobsters, 
butter-fish,  eels,  flounders,  menhaden,  and  scup.  In  salt  water  the  cultivation  and 
taking  of  oysters  is  by  far  the  most  prominent  branch  of  the  fisheries,  while  in  the 
fresh  waters  the  capture  of  shad  is  the  principal  fishery. 

Statistical  summary. — Condensed  statistics  of  the  commercial  fisheries  of  New  York 
as  they  existed  in  the  years  1889,  1890,  and  1891  are  shown  in  the  following  series  of 
tables,  relating  respectively  to  the  persons  employed,  the  capital  invested,  and  the 
products. 

The  fishing  population  of  this  State  in  1891  was  12,246,  an  increase  of  somewhat 
more  than  1,000  as  comi^ared  with  1889.  Vessel  fishing  engaged  the  attention  of  2,250 
persons,  shore  and  boat  fishing  was  participated  in  by  7,858  persons,  shore  fishery 
industries  gave  employment  to  2,042  persons,  and  the  transporting  trade  was  con- 
ducted by  96  persons. 

The  investment  in  the  fisheries  of  this  State  in  1891  was  $5,283,200,  or  $705,977 
more  than  in  the  second  preceding  year,  thus  compensating  for  the  increase  in  the  fish- 
ing population.  The  details  of  the  investment  are  shown  in  the  table,  which  indicates 
the  items  in  which  the  changes  have  occurred  during  the  three  years. 

In  1891  the  yieki  of  the  fisheries  of  this  State  was  170,885,022  pounds,  valued  at 
$4,817,369.  While  the  quantity  of  the  catch  was  less  than  in  1889  or  1890,  the  value 
was  considerably  greater,  owing  to  a  larger  catch  of  products  with  a  relatively  high 
valuation  per  pound. 

Pei'8on8  employed  in  the  fisheries  of  Xew  York, 


How  enguged. 

1889. 

1890. 

1891. 

In  vessel  fisheries 

2,071 

7,312 

122 

1.715 

2,181 
7,740 

no 

1,904 

2,250 
7,85» 

2,  042 

In  shore  fisheries 

On  transporting  vessels - 

On  shore,  in  lactones,  etc. 
Total 

11,220 

11,941 

12.240 
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Fe88cl8f  boatSf  apparatuSf  slwre  property y  and  cash  capital  employed  in  the  jishiries  of  Xew  York. 


Dcsiguation. 


1889. 


1890. 


1801. 


Xiiiuber.       Value.      ,  Number.       Value.        Number,  i      Value. 


VeHHels  fishiug 

Tonnage 

Outfit 

VeARela  transporting 

Tonnage 

Outfit 

Boats 

Apparatus — vessel  fisberics: 

Purse  seines 

Trap  nets 

Lini'S 

Pots,  lobster  ami  eel 

Dredges,  rakes,  ami  tongs  . 
Apparatus — shore  tisheries: 

Seines  

Gill  nets 

Fyke  nets 

Pouml  nets  and  trap  nets. . . 

Lines 

Eel  |>ots 

Lobster  pots 

Si>ears 

Dredges 

Kakes  

Tones  

Forks 

M  inor  apparatus 

Scows.  Hoats,  etc 

Shore  jiropert  j' 

Cash  capital 


605 
8,081 


52 
949 


$714. 437 

159,451 
52,600 


5,750 

64 
79 


635 


292 
0.694 
6.606 

183 


14. 980 
1,764 
4,050 
1.165 
3,453 
5.090 
1,333 


651 


7,470 
344,440 

39,250 

28.625 

7,230 

1,540 

44,144 

42,790 
98,380 
57. 02.1 
41,350 

2,775 
15. 191 

2.461 

4.193 
13, 40i> 
27,229 
29, 570 

1,378 

250 

82, 962 

1,353,084 

1,406.000 


008 
8.338 

49 

H52 


6,036 


71 
86 


509 


Total ;    4.577,223 


298 
6,656 
6,753 

189 


14,894 
1.800 
3,945 
1,334 
3,363 
5,313 
1,-I01 


608 


$769,674  I 

"i64,i85''. 
50,780  ; 

6..'i80 
368,050 
I 
40.975  I 
31.750  I 
8,225 
1,140 
44,638 

42. 135 

96.106 
59,  202 
41,950 

2,780 
15.328 

2,419 

4,120 
13,990 
26.815 
30,855 

1,490 

2ro 

90,200 
1.573,580 
1,  575, 600 


618 
8,496 


$773,  442 


41 
790 


6, 227 

69 
90 


580 


258 
6,402 
6,246 

173 


13,568 
1,750 
3,489 
1,475 
3,397 
5,512 
1,475 


168,  ^88 
44,100 


5,710 
373,  670 

39, 850 

32,350 

8,870 

1,385 

43, 322 


752 


5  062, 717 


35, 
88. 
65, 
38. 

2, 
13, 

2, 

3. 
15, 
27, 
31. 

1. 

99, 
1.695, 
1, 679. 


790 
450 
405 
99)1 
875 
674 
332 
728 
550 
650 
820 
570 
250 
314 
655 
100 


5. 283.  200 


Products  of  the  fisheries  of  New  York, 


1889. 


1890. 


Species. 


Pounds.         Value. 


Alewives  .. 
Blueflsh  ... 

lionito 

Hutterfish. 

Catrtsh 

Co«l 

Eels 

Floundrrs 

Haildork.. 

Kiiigtish.  . 

Macken'l  . 

Mt'uhaden 

Minnows 

MuUot.... 

Perch 

Piko 

Scup 

S«'A  bass  . . 
SlKid 


2.  522, 

5, 027, 

3. 

365, 

119, 
1.88C, 
1.745, 
1,427. 

160. 

164, 


435 
673 
125 
562 
422 
289 
002 
503 
450 


$29,661 

219,  592 

250 

11,570 

6.  259 

75, 899 

95,  H64 

41,755 

4.  0.5.1 

11.  132 


Shi^epshead 

Skati-s 

Spanish  mackerel. 


.Spots 

S<jueteai;ue 

StrijiedbaHs 

Stur;:eon 

Su<*kt«ra 

Taiitoj: 

Toiucod 

Other  fish 

Refuse  fish 

Crabs,  hanl 

Crabs,  soft 

Lobsters 

M  usHels 

Oysters 

Quahogs  or  hard  clams  . 
Soft  clams  or  long  clams 

Scallops 

Sf)uid 

Shells 


15  452.  296 

298. 408 

66.000 

990 

191,610 

9,443 

84,990 

6,761 

7,465 

672 

348.316 

6,972 

557, 841 

30.119 

4, 332.  .'i32 

217,988 

20,926 

3, 347 

86,432 

1.642 

68,490 

6,510 

13.516 

615 

2,802,341 

112,356 

212,  4:50 

20,  734 

'^9,988 

1.108 

27,285 

L6.')7 

181,  746 

8.453 

241,960 

9,084 

265,  418 

10, 230 

I.  220.  439 

2,927 

423. 133 

6,925 

108.  433 

4.750 

124,  023 

12,780 

1.400 

07 

14, 61'8.  208 

2.132,772 

4.1(31.  161 

602,  502 

1,411,000 

100.  liK) 

457.  425 

62, 180 

38.045 

1.557 

14,944,500 

13,800 

Pounds. 

2. 288.  204 

6,  739,  757 

2,500 

423,  674 

115.915 

1 . 938,  950 

1.  two,  083 

1.  575.  824 

1.55.  720 

ia>,  997 

5,000 

128,736,016 

45.  100 

182, 600 

92.061 

6,840 

368, 843 

750  829 

3, 776. 975 

22,788 

98.  025 

76, 258 

2X954 

2,989.711 

207.  540 

39, 3.36 

24,  969 

179. 4.32 

308,640 

267,170 

1,342,090 

430,016 

88,466 

150,400 

49.  350 

16.456, 1(>4 

4.  202,  224 

1,580.000 

595.  890 

39,  140 

15,2.10.700 


Value. 


$24, 
249. 

13. 

5, 

78, 

101, 

45, 

3, 
13. 

340. 

9. 
6, 

7. 
40. 
190. 
3. 
1, 
7. 

117. 
21. 

1. 

1. 

8, 
12. 
10, 

3, 

7, 

3. 
14. 

1. 

2, 457 

607, 

10:{. 

71, 

1. 
14. 


785 
504 
200 
310 
059 
595 
071 
005 
870 
Oil 
400 
9.'i8 
750 
033 
509 
615 
326 
972 
180 
874 
873 
040 
837 
.355 
046 
153 
535 
255 
215 
105 
142 
470 
350 
7.54 
928 
589 
129 
370 
250 
564 
170 


1                     1891. 

Pounds. 

Value. 

2. 194.  560 

$23,526 

5, 506.  575 

237, 010 

1,750 

150 

837.  246 

12,988 

117,  180 

6,144 

2, 277.  458 

89.921 

1,616,213 

97.999 

1,  .561.  696 

45  231 

147,730 

3,890 

157,  641 

10,792 

104,860,114 

295,605 

25,600 

480' 

160,06a 

7,878 

88,125 

0,329 

8,  215 

740 

350,858 

7.016 

679. 180 

35, 915 

3. 044, 956 

161, 209 

'            19, 523 

3.500 

101.897 

2, 022 

74. 836 

7, 255 

17.601 

700 

2. 852.  653 

111,301 

205.  449 

21.389 

30,261 

9-29 

25.  378 

1.545 

171.172 

7,018 

278,  400 

10, 468 

211,391 

7,548 

1.118,913 

2,733 

4  (5,  566 

7,589 

93,  500 

3.450 

16.5,  093 

15, 655 

21,000 

m'O 

18, 277, 4.34 

2. 748,  509 

4, 524,  520 

650,  621 

1,505.500 

105.  891 

313.  042 

48,  340 

40.  836 

1,633 

16.  766,  100 

15.950 

Total 175.936.008     4,181,794  ,  192,470.691  ,  4,602,157  i  170,885,022     4,817,309 
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The  quantities  of  oysters,  clams,  crabs,  etc.,  taken  in  the  fisheries  of  this  State 
are  si)ecitie<l  by  bushels  or  number  in  the  following  supplementary  table: 


Pro<lurt«. 


Soft  claraii  or  long  clams busbclji . 

8iialiog8  or  hard  clams do — 
VHterH do — 

Scallops do — 

M  iissels do . . . 

Shells do — 

Crabs,  soft n iim ber . 

Crabs,  hard do 


1889. 

1890. 
158.000 

1-<91. 

141,100 

150,550 

520,  146 

525.  278 

565.565 

2, 089,  744 

2, 350.  872 

2,611,062 

101,650 

132,  420 

69,565 

140 

4.935 

2.100 

332, 100 

338.460 

372,580 

325, 299 

265,  398 

280,500 

1,269,399 

1,290,048 

1, 306, 698 

StatiMflcs  of  the  fisheries  by  counties. — There  are  in  Xew  York  six  counties 
bordering  on  the  ocean  or  on  the  bays  and  sounds  tributary  thereto,  in  all  of  which 
important  fishing  is  carried  on;  these  are  Kings,  New  York,  Queens,  Richmond, 
Suffolk,  and  Westchester.  Nine  other  counties  abutting  on  the  Hudson  River  have 
fisheries  of  considerable  value;  these  are  Albany,  Columbia,  Dutchess,  Greene, 
Orange,  Putnam,  Rensselaer,  Rockland,  and  Ulster.  The  extent  of  the  fisheries  in 
each  of  these  is  shown  for  the  years  1890  and  1891  in  the  following  series  of  tables. 

The  use  of  vessels  is  restricted  to  the  six  counties  which  border  on  salt  water. 
Some  forms  of  apparatus  are  found  in  every  county,  and  others  are  operated  in  only 
a  few  localities.  Thus  gill  nets,  fyke  nets,  and  eel  pots  are  means  of  capture  in  every 
county  except  New  York;  while  pound  nets  and  traps  are  operated  only  in  three 
counties  on  Long  Island. 

The  preponderating  importance  of  the  fishing  industry  of  Suffolk  County  is 
clearly  brought  out  in  the  tables.  Here,  in  1891,  5,201  persons  were  employed  in  the 
fisheries,  $1,787,444  was  invested,  120,737,349  pounds  of  products  were  taken,  and 
the  value  of  the  catch  was  $1,536,649.  On  comparing  these  figures  with  the  total  for 
the  State,  it  appears  that  this  county  represents  about  43  per  cent  of  the  fishing 
population,  34  per  cent  of  the  investment,  and  32  per  cent  of  the  value  of  the  industry. 

Next  to  Suffolk  County  in  importance  are  Queens,  Kings,  Richmond,  Westchester, 
and  New  York  counties,  in  the  order  named,  in  all  of  which  the  oyster  is  of  prime 
importance,  followed  by  the  other  products  which  give  prominence  to  the  salt-water 
fisheries  of  the  State,  as  menhaden,  bluefish,  clams,  etc.  The  counties  maintaining 
the  most  extensive  fisheries  in  the  Hudson  River  are  Dutchess,  Ulster,  Rockland,  and 
Orange.  The  principal  kinds  of  apparatus  there  used  are  seines,  gill  nets,  and  fyke 
nets,  and  the  bulk  of  the  catch  consists  of  shad,  alewives,  and  catfish. 

statement  hy  counties  of  the  number  of  persons  employed  in  the  fisheries  of  Xew  York, 


Counties. 

In  vessel  finh- 
eries. 

In  shore  fish- 
eiies. 

On  transporting 
vessels. 

On  shore,  in 
factories,  etc. 

Total. 

1890.   1     18»1. 

1890. 

1891. 

18C0. 

1891. 

1890. 

1891. 

1890.        1891. 

A Iban V  ........... 

65 
133, 
301 
122 
451 

64 
131 
297 
118 
519 

05 
133 
301 
122 
879 
916 
124 

35 
2  445 

64 

131 

297 

118 

955 

1,011 

113 

30 

9  ?i>n 

Columbia 

Dutchess 

Oreoue 

' 

Kings 

234 

Ml 

16 
9 

12 
9 

178 
795 

193 

887 

Kew  York 

Oranco  

112          115 

124 

35 

1,961 

64 

113 

30 

2.  024 

Pdtnam - ' 



Qiieons 

206           310 

47 

37 

141           158 

Ri^usselnor 

04              fi*> 

Kichinond 

Horkland 

310           314 

400  1         440 
146           143 
3.175  ,     3,188 
199  1         180 
558           513 

44 

38 

7G0 
146 

792 

' 

Snttolk 

Ulster 

i.iw  ,     i,'20\) 

790  1   "  804 



5, 120       5,  201 
199  1         180 
632           614 

.... 

Westchester 

Tot;il 

74             71 

>..••.. 

1 

' 

7.740 

1 

2,181 

2, 250 

7,858 

116 

1 

96 

1,904       2,042 

1 

11,941      12.246 
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Statement    hy  counties  of  the  r€8$eh,  hoatSy   apparatuSy  shore  property^  and  cash  capital  employed  in  the 

fisheries  of  Xew  York. 


Designation. 

Albanj*. 
1890.                     1S91. 

Columbia. 

1 

Dutchess. 

1890.          1          1891. 

890. 

1891. 

"So.      Value.  ■   No.     Value. 

1 
No.     Value.  '    No.     Value. 

No. 

Value. 

No.     Value.  ; 

1 

Boats 

Apparuiutt: 

S^'inen 

(lilluetH 

Fyke  nets 

E«*l  pots 

Scows,  tloatH.  etc 
Shore  projierty  . . 


15 

10 
245 
285 

26 
6 


$505 

1.025 
426 

1.345 

26 

639 

570 


15 

••  i 

255 
295  ; 

23 ; 

6 


$485         54  i  f2. 245         55     t2, 150       163     $9. 240 


775 

448 

1,565 

639 


16  : 

290  J 

68  , 

29  I 

9 


1.470 
2,594 

480 
34 

108 


14 

301 

71 

30 

8 


1.220 

2, 375 

495 

35 

96 


9  1,900 
518  12,440 
130  710 


22 
55 


25 
1.636 


453    1.113 


Total 


4,536    4,388    8,044  : !    7.603 


1,232    2,060 

I  28,011 


158  $8, 715 

7  1,600 

533  11,656  : 

136  840  ' 

28  28 

54  1,624  . 

1,936  ' 


26, 398 


Putnam. 


Queens. 


IK>slgnation. 


Vessels  fishing 

Tonnajje 

Outfit 

Vessels.!  ransportiujf 

Tonnage 

Outfit 

Boats 

.\  itparatus — vessel  fisheries ; 

Dnnlgrs,  rakes,  and  tongs. 
Apparatus — shoro  tisheries : 

Sfines 

(iilluets 

Fyke  nets 

Pounil  nets 

Lines  

Eel  pots 

Lobster  jtota 

SjM'ars 

Dredges 

Hakes  

Tongs  

Ftirks 

S4  ows  tloat.s,  etc 

.Shore  pro|>erty 

Cash  capital 


Orange. 
1890.  1891.  1890. 

No.    i  Valiu'.      No.     Value.      No.     Value.  '   No.  :  Value.  '   No.  I  Value.  !   No. 


1891. 


1890. 


1801. 


04     $3, 055         60  ;  $3. 005  I       16  |      $815 


278       5, 943       287 
167        1,(K)6       156 


5.565  I     142       1,418 
933  !       21  I         109 


33 


41 


31 


35 


13 


13 


Value. 


$81,520       116  ;$82,220 

1,120    

14.875    1  14,500 

20,300  I       15  {  16,500 

330    

1,900    1     1,500 

109,260   2. 158    110.035 

8,470  8,521 


l.l.'ii 


97.') 


12.". 


125 


9. 095  60   7. 245 

4.350  41   3.380 

2.825  I  213  ,  2,340 

1.000  '    4  '    800 

225  210 

3,418  2,910       3,053 

149  81            121 

1,650  1,.595  ;     1,020 

5.9tlO  600       6.500 

9,3&'i  1,167      10.480 

9,  12<i  1.CU5       9,440 

544  54.3           593 

243  {  :i3. 100  249     35.  (H)0 

...J  40,94)0    44.400 

105,000    110,000 


Total 


11,19:>      10,513 


lK>sign<ition. 


KenKselaer. 

1890.  18!»1. 

No.    Value.    No.    Value 


2,480    

Richmond. 


2,110    462,986 


468,458 


I 


Rockland. 


1890. 


1891. 


1830. 


1H91. 


No.       Value.       No.       Value,    i    No. 


Vessels  Ashing 

Tonnage 

Outrtt 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Apparatus-    vessel  fisheries: 

Lines 

pots  (lobster) 

Dredges,  rakes,  and  tongs. 
Apparatus— shore  tisheri^s: 

St'ines 

(iill  nets 

Fyke  nets 

Lines  

Eel  pots 

Lobster  j>ots 

Kakes  

Tongs  

Forks 

Seows,  floats,  etc 

Shore  property 


119 
1.526 


$126,  975 


18 
.376 


18 


$795        16 


$715 


398 
390 


275  4S()     25;J 


171 


^4 


77.^.  6 
4S()  25;J 
9J5      161 

20 


710 
444 

8H5 


3 
252 
21S 


27 


20 


3 


235 
533 


3 


235 

468 


350 
680 

:wo 

390 
35 
59 


17.850 
19,  700 

i.soo 

39,000 

.180 

900 

10.600 

525 

1.200 

2,180 

120 

350 

680 

3,800 

3,  250 

35 

7,000 

11,700 


118     $125,850 

1.529    

17.700 

17,900 


16 
334 

4:13 
440 


3 
240 
215 

335 
720 
400 
430 
30 
59 


l.«(K) 
42,500 

490 
1.0.10 
9.  434 


113 


.1115 

1,200 

2,  150 

125 

.335 

710 

4.000 

3.440 

30 

7,000 

11,700 


Value.  I  No.     Value. 


$4,900      113     $4,325  i 


847        4,565     745        4,050 
115        1,400      125        1,525 


48 


48       43 


43 


300 


275 


Total 


3,770    3.477    248,305    247.749    i  11,303 


10,  218 
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Staleaitnl   bg  coiMtici  of  the  leiteti,  boalu, 


apparataa,  thore  projterly,  and  caik  capital  emjitoyed  in   tie 
of  Nem  York — Contiuned, 


ViwbU  fl*lilug . . 


a:.:: 


No.  I  Valac. 
03  .*M,20D 


II      a.6Mi 

'"""ew'... 

7W   2e,ini 


3.280] 


LOio  I. 


303, asu  [a.iu.iaa  ' |i.acM.m 


iratnn— TUH^  nth'  ' 


249    KM,  200  :   see 


Lis."::::::::::: 

I>r«lg«.    riikee,  a 


E*ii«ta;::::. 

LuluUr  |>oti. 


Kak«  .. 

SX:: 


1H.1. 

1890. 

1891. 

»w. 

Ml. 

V»1UB. 

^"°' 

V.lo^ 

So.     Value. 

28 

Value. 
« 18, 350 

Ko. 
240 

"mo 

Value. 
•17,850 

2,0U0 

25]  870 

133,120 

»5 

•1,0«5 

»7     »t,225 

! 

30S 

18,802 

IS,  Its 

12 

l.liB 

i 

. 

2.2S1 

t.ws 

^ 
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«  of  1\t  re»»eh,  bo4il»,  apjiaralHi,  thore  properti/,  ami  (oili   rapilal  emplosril  i 
fitberitt  of  Xtir  lori— Cimtiuued. 


No. 

V„l„.. 

No. 

Vslue, 

m 

»;(».e7» 

8,408 

•773,41! 

■« 

lu.iBe 

■  ■-■ 

ll.M|» 

S.710 

71        «l.  075 


I  e.WM         WI.IM     6,41)1 

SlatetHtnl  bg  counlirt  and  ipreici  of  Ike  jfirld  of  Ihrfiiiherin  of  Xew  Tort. 


UenljdMitioD. 

Touir 

isni. 

[iliamtDB-iliare  flih 

h 

as 

IS 

isra'rto 

No. 

■;.« 

:i,4M 
a!  887 

T«lu«, 

1i 
11 

la 

i.sru 

ra.su 

1.  BBS.  OSS 

l.D7l».«l« 

aSpi..::;::::: 

■  i<,i«t 

S-.;;:.::::.::: 
S::::::::::::::: 

S£**::;:;:;: 

.   1.:™ 

».00i.711 



a. !!»,»« 

J    ._.. 

IIKlg.   Vlltic' r»lllld«. ' 


_■ 

. 

.   ■ 

_„ 





1 

■ 

1 

13.  m 

r-m 

1M,033     |1,S5U 

:i.3uo 

Iw 

*lw 

'■Jw 

Kg,  SOU  1  32,  aw 

t.2»-i 

28j 

4,  UBS 

aw 

5,W>  1 

IB7 

1,7«7          11-J 

101 

160,  «2 

1.B3U 

1  to,  120 

3,4m 

''■■"'''■' 

«,.2S 

-'*■**' 

B,41« 

KJl.KH.     M,!!!* 

tU.OTS 

23.565 

"     I 

.  338.233    U.32i    3W.«33    •4.Z3 


-Rlflsh 

.       6,178 

282 

5,157 

2»3 

875 

*l 

BT.-. 

» 

Srti-:::::: 

.     t:jK7 

482 

8.312 

."". 

sE'r.:: 

TmiitoE 

1.828 

222 
110 

1,735 

Ill 

M.Uki  ' '  1,'700 


45».a7D  I  IB,  U8& 
"w.iiib  "'i,"fl5i' 


*5,4««;     2,229  1 

■M1J2«.71!5>W   ■  8».iWiaU.35uY''8M.750'i2H,2«' 


8,473    3*1,213      7,B25  -JO.!* 


Im.-ioi  27,^1»5.487    HIM,7;3  2,00g.» 


»,Ma    2,012,500  172.2Sa 
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•Sfotrmcnf  by  coHiilie*  and  ipecie»  of  Ike  yield  of  lh»  fiahtrie*  of  Xew  Tort — Cootinned. 


P.nmd.. 

Vi].ie.  Puundi.  V<iliH.'pt...Dd» 

Vduf.  Pound. 

TbIihi 

PoMDdi,. 

«57      4,«W|    «M1,    l.BM 

tsa     •i.uM 

«ll)2 

M      1.089          7S  1       37S 

SB           S75 

«, 

iniflah 

lulfet.. 

Prnsh 

Nea  ■»!<■  . . . 
Sbul 


S.]iii.|riii!iii.. 
strl|>r.1  biiu 
SCuriEOUD.... 
((".■ken. 

Tomroil  iir  iv^ 

flnh 

IHhiTlliili  ... 
Ki-riiniH.li.. 


Son  rlnnix.. 

!K.'il'"i«:".".' 

Snold 

SM- 


Totnl 

■"■■"'I' 

U3)    184 

OHU  i  8.478 

■    Speciw. 

189U.                 '                 180 

Alewlvi^ 

BIubH-Ii 

_u,.._ 

'11 

1.17B3.W 

10B,7TB,0lfl 

JiS 

ii:i,.-.L'i 
08,025 
SS.7BT 

Valiif. 
lioisTo 

2110 

»i 

fiS.SOS 

11 

'750 
7.1W 
1040 

7,320 

e'.-ioi 
a.S7< 

1,813 

S,807 
EiJ 

,gs 

BiillrrH-h 

B21.T48 

Erla 

a™;-":;;:; 

1.0*7,720 
l,Ml,WB 

sa.MO.iu 

Sciin 

SmIhuiii 

ISU.itSH 
47I1.718 

Khnelwlipiid 

,SS 

Ml-nl'l'    •-l■■ 

eri'l 

SiMt 

!-;6oi 

1I7.0«7 
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Statemtni  hif  counties  and  ajtecies  of  the  yield  of  the  fisheries  of  Neic  York — Coutiuued. 


S|rOoie«. 


Uen89*'la<'r. 
1890.  I  1801. 


PoiimlH.  Valut'.'  Pountls.  I  Value. 


Kit'hniund. 


Rockland. 


1800. 


1891. 


Potinds.  :   Value.  '  Pounds.  !  Value 


1890. 


1891. 


Alewives 108, 700  $1,385     103.733   $1,314 

BluetiHh ' 

CutflMb !      9.730j      517         »,8*iO         518 

Cod 1 1 1 


850 


5.072 


EelH 

Flouiid«ni 

I  lladdfK'k  

Perch 

Sea  bana <. 

,  Shad 

S«|U«'teii^ut' 

StriiK»d  Tia.Hs ;      3,  489 

Sturgeon ..  2.>0  i 

SuikerM 3,  :J51  ■ 

'  Tautog 

ToraeiMl , 

I  Other  fl.Hh '      6,204  I 

LohHterM | 

I  OyntiTJ* ' 

S«>fl  elains ! 

(^uah(>};M '. 


50 


4J1 


750  , 
'5.205  ' 


53 
448 


418 

10 

210 


3. 835         460 

iHo :      7 

3,425         218 


6,920 
2S0,000 

8.475 
68,900 
27,320 

8,625 
17,400 

4,765 

10,000 

58.  792 

1 14,  (.M5 

16,302 


$87 

12,710 

348 

2,780 

1,597 

300 

400 

220 

440 

3,075 

6.  U50 

1,780 


6.400 

270.000 

H,  510 

162.  000 

26.163 

7,780 

16,500 

4,762 


$80 

12,210 

350 

6,260 

1. 5.10 

275 

425 

221 


Pounds. 


3,996 


2.285 


Value.  Pouoda  V^alue 


$199  ;    3.600 


160  I     2,214 


$180 


155 


3,120 


77.080 
80. 920 
18,458 


3.995 
4,495 
2,005 


288,520 


384         6. 105 


31M 


Tot;a 137,646     3,416      133,203 


3,415 

170 

2. 130 

08 

5,  750 

180 

97.  .172 

9.408 

941,875 

471,042 

65  000 

3.000 

237.  400 

29, 230 

3.000 

3, 200 

5.415 

120, 025 

4,678,814 

5;{.  000 

248, 600 


150 

100 

157 

10. 910 

577, 700 

3.180 

31,  595 


'  2,8.31 
1,915 
2,956 


1,432 


3.412   4,075.580     543.785   5.709,627   655,638   307,055 


261  ;     2,760 


229 


14,426  285,550  14,278 


337       2. 425 

76       1, 950 

192  i     2,5*25 


299 

78 
162 


96       1,265 


90 


15,747   302,289   15,471 


SUMMARY 


1800. 


Si>©oie9. 


AlewivoH 

IJlueflrth 

Bonito 

Hulter-flsh 

<;«tiUh 

Codrtsh  

EeU 

Flouudern 

Haddock 

Kiii>!tiMti 

Mackerel 

Menhaden  

MinnowH 

Mullet 

Perch 

Scnp 

Sea  buNH  

.Shall 

.SheepHhead 

.Skates  

.Spanish  mackerel: 
Spot 


Lbs. 


2,288.204 

5.7;i9.7.'»7 

2.500 

423.674 

115,915 

l,938.it50 

1.680.083 

1,.57.">,H24, 

15.5.720  I 

185.997 

.5.«K)0 

128,7:16.016 

45.100 

182.600 

92,(KJ1 

.368.843 

7.J0.829 

3.776.975 

22.788 

98,625  1 

76.258 

20.954 


Value. 


$24,785 

249,504 

2<)0 

13.310 

5.050 

78,505 

101,071 

45.005 

.3,870 

13.011 

400 

340.!>:'»8 

7.V) 

9,03:{ 

6. 509 

7.:{2<J 

40.072 

190.180 

3.874 

1,873 

7,040 

a37 


1891. 
Lbs.      I  Value. 


Sj»ecie«. 


2,194,-560  i 
5.506.575  , 
1,7.50  1 
8.37,246 
117.180, 
2.277.458 
1.616.213 
1.. 561. 696  I 
147.730 
157.541 


$23,526 

237,010 

1.50 

12.088 

5.144 

89.9.' 1 

97,990 

45,2:11 

3.800 

10.702 


104.8«UJ.114 
25.  two 

100.060 
88.125 

.1,50.8.58 

670.180 

3,044. 0.">«» 

19.523 

101.897 
74.8:J6 
17.501 


295.G!)5 

480 

7.878 

G.:{20 

7.010 

.35,015 

161.2«»9 

3,. 500 

2.022 

7.255 

700 


Sqnetea;?"^ 

Striped  basH 

SturjKeon 

Suckers 

Tautog 

TomciMl  or  frost  llsh 

Other  tlsh.. 

Refuse  tisji 

Lobst4*rH 

Oabs.  hard 

Crabs,  soft 

Oysters 

Soft  clams  or  long 

clams 

Quahogs   or  hard 

clams 

Scallops 

S<]ui<l 

Mussels 


1890. 

Lbs. 

Value. 

2,089.711 

$117,:J55 

207,  .540 

21.046 

39.:i36 

1,153 

24.969  ' 

1,535 

1704:12 

8.2,55 

:{08.640 

12.215 

274.010  , 

10,720 

1.342.01K)  . 

3.142 

150.400  1 

14,7.54 

4.30.016  ' 

7,470 

88.466, 

3,350 

16  456,104 

1 

2,457,589 

1,580.000 

103.370 

4,202,224 

607.129 

5a5,890  ! 

71,250 

39,140 

1,564 

49.350 

1,928 

15,2:jo,7oo 

14,170 

Total 


181 

)1. 
Value. 

$111,301 

Lbs. 

2.852.<;5,3 

205.449 

21,389 

30.261 

929 

25,378 

1,545 

171.172 

7,618 

278.400 

10.468 

219,006 

8,288 

1.118,913 

2,733 

165,093 

1.5.6,55 

4.15,566 

7.589 

03.500 

3,450 

18,277,4.34 

2,748.500 

1,505.500 

.105.891 

4.524.520 

650.621 

313,042 

48.340 

40,8:i6 

1.6:»3 

2I,(K)0 

000 

16,766,100 

15,9.50 

70,885.022 

4,817,369 

Statistivfi  0/  the  products  by  each  form  of  apparatus, — In  preceding  tables  the 
importance  of  each  principal  form  of  apparatus  employed  in  the  fisheries  of  this  State 
has  been  shown.  In  the  following  tables  the  details  of  the  quantity  and  value  of  the 
products  taken  with  the  varicms  appliances  are  given  for  each  county,  the  vessel  fish- 
eries and  the  shore  fisheries  being  separately  indicated. 

Much  the  larger  part  of  the  vessel  fishing  is  done  with  dredges,  rakes,  and  tongs 
for  oysters,  clams,  scallops,  mussels,  and  shells,  and  in  (^)ueens  and  Westchester 
counties  vessels  are  only  used  for  those  products.  In  Kings,  New  York,  Richmond, 
and  Suffolk  counties  there  is  additional  ves.sel  fishing  with  seines,  lines,  trap  nets, 
and  pots  for  menhaden,  bluefish,  cod,  haddock,  sea  bass,  lob.sters,  etc.  The  value  of 
the  vessel  fisheries  of  the  State  in  181)1  was  81,(Mm,l>28,  of  which  sum  $1,352,709 
represented  shellfish.  Seines  are  ein])loyed  for  menhaden  in  Kings  and  Suffolk 
counties,  taking  90,057,690  pounds  of  fish  in  1891,  having  a  value  of  $288,123.     Lines 
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are  extensively  used  in  all  but  two  counties,  chiefly  for  bluefish,  cod,  liaddock,  and  sea 
bass.  The  catch  in  1891  was  5,600,870  pounds,  worth  $228,203.  Eels  are  taken  with 
pots  in  Kings  County,  and  lobsters  with  the  same  means  in  Richmond  County.  A 
vessel  fishery  of  great  interest  and  value  is  that  carried  on  from  Siittblk  County  with 
trap  nets,  which  are  operated  in  a  manner  entirely  similar  to  that  in  which  gill  nets 
or  other  nets  are  used  from  vessels.  The  nets,  to  the  number  of  90  in  1891,  are  set 
at  the  eastern  end  of  Long  Island,  and  take  large  quantities  of  all  the  fish  common 
to  those  waters,  the  principal  part  of  the  catch  consisting  of  squeteague,  bluefish, 
butter-fish,  flounders,  scup,  sea  bass,  and  menhaden.  The  yield  in  1891  was  7,200,080 
I)Ounds,  valued  at  $84,413. 

The  yield  of  the  shore  fisheries  in  1891  was  32,030,141  pounds,  having  a  value  of 
$2,852,141.  The  catch  of  the  various  mollusks  and  crustaceans  was  15,191,380  pounds, 
worth  $2,234,241.  Considering  the  output  of  fish,  it  appears  that  gill  nets  take  the 
largest  quantities  and  give  the  greatest  money  returns  of  all  the  forms  of  apparatus 
employed.  The  fishes  thus  obtained  which  are  caught  in  largest  quantities  are  the 
shad,  bluefish,  squeteague,  and  alewives.  The  aggregate  gill-net  catch  was  4,953,280 
pounds,  valued  at  $222,014.  The  quantity  and  value  of  the  seine  yield  come  next; 
4,130,084  pounds,  worth  $157,828,  were  secured  in  this  kind  of  apparatus.  The  species 
which  enter  most  conspicuously  into  the  seine  fishery  are  alewives,  bluefish,  kingfish, 
mullet,  sea  bass,  shad,  squeteague,  and  tomcod,  the  most  important  being  bluefish  and 
squeteague.  Pound  nets  took  2,742,412  pounds  in  1891  and  3,228,198  pounds  in  1890, 
valued,  respectively,  at  $40,849  and  $43,829;  squeteague  is  the  most  prominent  fish 
thus  taken,  although  the  menhaden  is  caught  in  larger  quantities.  Fyke  nets  yield 
larger  money  returns  than  pound  nets,  but  the  catch  is  smaller.  Flounders  constitute 
the  largest  aud  most  valuable  part  of  the  output.  The  fyke-net  yield  was  2,382,882 
pounds,  worth  $48,903.  The  catch  of  eels  with  pots  is  very  large,  957,331  pounds, 
valued  at  $58,441,  being  secured  in  1891.  Spears  took  eels  to  the  value  of  $32,123, 
aud  flounders  worth  $9,020.  The  line  catch  was  995,735  pounds  of  bluefish,  cod, 
squeteague,  etc.,  valued  at  $48,710. 

Statement  by  counties,  apparataSj  and  species  of  the  yield  of  the  vessel  fisheries  of  Xcn    York. 


Apparatus 

Seines : 
Menhaden  . 

Lines: 
lUueHsh  ... 

C«kI 

niiddiK'k . . . 

and 

species. 

I' 
21 

1890 
onnds.     | 

.960,000 

Kii 

Value 
$65,  880 

igs. 

1891 
Pounds.     1 

1 
22.380.0;0 

Value 
$70.  870 

Xew  ^ 

i-'ork. 

1^0l 
Ponnd.s.    ' 

1 

1890 
Pounds. 

Value. 

Value. 

1 
...                  '                    ' 

190,950  ' 
164,500  1 

7. 095 
6,900 

86,000  ; 
158,340 

4.625 
6.960 

431,000 

437. 500 

94.  000 

$22.  120 

15.910 

1,700 

409.  000 

4:>8,670 

87.000 

$19, 160 
16,085  ' 
1  650  ' 

Ma**kerel  . . 
Sea  basM  ... 

5,000 
500 
300 

400 
30 
15 

1 

500  . 
30J 

30 
15 

155.  000 

G.466  ' 

142.500 

6.280  1 

Tantog 

Total  . . 

Pots: 
Eels 



367.  250 

15,  040 

245,  140  , 

11.630 
1.560  , 

1,117.500 

46. 130  , 

500 

120,350 
2,  960 

1  097. 170 

4:1, 175 

25.  700 

2.  325 

119,685 
9.  890 
1,700 

17.700 

6. 000 

85'.>.  250 
25.  M40 

1 

TonfTS,  rakes, 
OvHters  .... 

and 

dredges : 

890,  750 
24.  640 

828,  345 
81,200 
42,000 

729,  120 
69.  200 

21.000 ; 

111.540 

H.  735 
900 

126.265 

(yiiabogH  or 
Mussels 

Total  . . 

hani 

rlanis  .... 

i 

2.  810  , 

23 

951.545  ' 

131,275 

819,  32t) 
23, 462. 160  1 

121,  175 
205.  235 

885.  090 
2.  008.  590 

123.310 

915.  3SK) 

129,  075  • 

(]rand  total . 

.  :i04.  495 

214. 520 

169,940 

2.  012.  560 

172  250  ' 

1 
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Statement  hij  countieSy  apparatus^  and  species  of  the  yield  of  the  vessel  fishenes  of  Sew  York — Continued. 


Queen.^. 


Kichmond. 


Apparatus  and  speoieA. 


1S90. 
Puundd. 


1891. 


Value. 


Poundn. 


Value. 


1890. 
Pouud8.        Value. 


Lines: 
Hhietish 

C«h1 

Haddock 
Sea  baas 

Total 

Pots : 
Lobsters. 


280,000 
08,900 
17,400  I 
10,000 


$12,710 

2,  780 

400 

440 


376,300         16,330 


Tongs,  rakes,  and  dredges : 

( )y  sters 

Quahoss  or  hard  clanis  . . 
Mussels , 


88,312 


1891. 


Pounds.    I    Value. 


270.000 

162, 000 

16,500 


$12,  210 

6,260 

425 


448,500  I       18,895 


8.5J0 


111,875  ;   10.100 


1,591.219  $225,624 

292, 544    46. 324 

7. 350      228 


1,612,065  '  $221,604 
299, 320    46, 435 


3,101,175 
163,800 


368,322  ; 
17,730 


3, 726, 814 
180,600 


452, 450 
20, 970 


ToUl 

Grand  total 


1,891.113       272.176         1.911,385       268,039       3,264,975       386,052,     3,907,414       473,420 


1.891,113       272,176         1,911,385       268.039       3.729,587       410,902       4,467,789       502.415 


Suffolk. 


Apparatus  and  species. 


1890. 


Pounds. 


Value. 


1891 
Pounds. 


Seines:  '  ' 

Menhaden 100,172,100     $267,125 


Lines: 
Blueflsh . 

Cod 

Haddock . 
Sea  bass  . 


2.295,400 

1, 019, 175 

30,800 

59.237 


Total 


91.816 

41,831 

1,432 

2,369 


2, 501, 350 

1. 281. 300 

32, 910 

54,500 


3.404.612  '■     137,448         3,870,000 


Trap  nets : 

Aiewives 

Bluefish : 

Riittertish 

Eels 

Flounders  and  tlatflsb 

KinsflHh 

Menliaden 

Scup 

Sea  bass 

Shad 

Sheepshead 

Skate 

Spanish  mackerel 

Spot 

S4iueteaKue 

Striped  bass 

Sturgeon  

Tuutog 

Other  fish 

Kefuse  fish 

LobMters 

Squid 


23,021 

414 

117,006 

4.564 

263,368 

8.691 

58,676 

2.699 

165,032 

2,805 

10, 449 

1,568 

4,  238, 264 

5,084 

233.800 

4,676 

106.960 

6,348 

6.160 

610 

10,139 

2,744 

69.848 

1,327 

7.369 

1.709 

14.840 

593 

1,105,440 

33.163 

34,115 

4.435 

21,106 

648 

47,460 

1.898 

41,  732 

856 

883.869 

2.044 

4.071 

313 

27,720 

1.108 

20.305 

104.860 

559, 249 

54,006 

151,312 

8,763 

3, 849. 440 

22:^  440 

101, 144 

4,732 

14. 050 

73, 300 

7,817 

12,600 

1,110.110 

32.648 

15.120 

62,500 

37,070 

734,884 

3,204 

29.400 


Westchester. 

Value. 

189< 

). 
Value. 

1891. 

Pounds. 

Pounds.       Value. 

$217,253 

• 

1 

100, 0.54 

50,052 

1, 5:{2 

2, 325 



1 

'!'.' 

-....-.--.•..|...- 

154,563 

1 

380 

4  194 

•  •  • 

, 

8  388 

i 
............I.......... 

2  520 

2,268 
1,315 

I 

4,804 

1 

4,408 

6, 107 

604 

1 

1                      1 

2  520 

!                                                      I 

1,456 

1,954 

604 

1 ! 

33. 303 

: 

4.244 

' 

403 

•         '           ... 

2. 100 

'•••'*'        *•                     1 

779 

i 

1,774 

252 

1.176 

Total 


7,496,445  i       87.203         7.200.080  \       84,413 


Tongs,  rakes,  and  dredges : 

Oyster}* 

Quahogs  or  hard  clanis. . 
Scallops 


1,382.405 

89.000 

595.  890 

Shells : 15, 230.  700 


190,508 
11,688 
71,250 
14, 170 


1,597,015 

109.000 

313.  042 

10. 766.  100 

219.690 
14.080 
48.  340 
15,950 

Total 17,298.65.5,     287,616       18.785,157       298.060 


Grandtotal 128.371,812       779,452     106.632,987       754.289 


._   ..      _..  ,1. 

455,000  ; 
62.000 

$58. 500 
9.  750 

42U.000 
48,000 
1 

$54,000 
9,000 

\                        i 

, 

.%7.000 

68,250 

468.000 

63.000 

507,000 

08,250 

408.000 

i 

63,000 
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Statement  bi/  ooiintien,  apparatat,  and  tpeciee  of  the  yield  of  the  vessel  ^akcrka  of  Seie  Tork—Caatiiiued. 


Apl»Mta«  "i-l 

Touir 

irStot*. 

Total  fo 

rSl.t., 

vZ,„.u~ 

^^,~ 

IBO 

IHW,                                IB»1. 

round". 

TbIup, 

PuBBiiB.      Value. 

P«.,nd.. 

V,.lHe. 

lEz-' ■ 

233,KM 
ll»,IWO 

,!:S 

"is 

I.H5.440 

M.m 
2i.m 
^^.^m 

m'.m 

4,071 

2,7(4 

if 

1,«I8 
2,014 
1,11W 

20,i06 
lOt.SOU 

101.31B 
3,H4ll[44(l 

'2!!:i.«o 

12|<HM 
1, 110,1 lu 

1&120 
M,5WI 

73t!asi 

if 

33,:i03 

'■S 

2.11X1 
252 

'■'Sru'^fi.h 

'H2,2ii) 

a;M2 

0,2JS 

3.2«fl,350 

'm4to 

.136.049 

Haildwk 

SS^::::::- 

3,607 

SE;;:;;; 

'sou 

8,<«5 

Total 

J,2S5,«U2,    2I4.B1B|    5,fieU,B7U 

2-.a.-.s3 

3l.7(Hlj        2,ffi(5            17,700 

,ISS-'~':::; 

LoWrii 

lotal 

Ovstt^p- 

^I'^«' 

is"'"""""' 

1211,012  1      U.3f}\        128,573 

iioeu 

striped  tuus.... 

S£":;;::: 

B,  217,454  ;l.»82,eBS 
704,BB4 ;     «B,342 
5<L3.gU0        71,2S» 

'  49|3M  1        l!«S 

3RU12 

''si^ooo 

'■is 

Total 

Sciuefc: 

'■*«■*« 

S7.M1 

7,201I.ON« 

SI,  413 

ToUl 

Gnmd  luu.]. 

24,7»S,37B  1 1.288.670 

20,80«i.66« 

1.352,789 

122.133, 1«0 

33S.Wa 

»,05-.B90 

mi.. 

158,8(2,507  [1,815,240 

38,851,881 

1.96S.I28 

s,  aj>pararuK,  flMti  njiectus  <!/■  the  s'lehl  of  the  »hort\fiaher\e»  of  Xein  I'orl: 


Ponnda.  Value.  I 


120,700  «i,ifaie  , 


2.250 


1,360  »l,Sn     207. B<3     K.S2»\ 


4, 290  I     as  . 
I  2e!Mo  I  i,^iso. 


Tctal I  m.m     2,225  , 

Gllluels!  I  i~ 

Alewlica ' 

Prn-li I      2,670        tib 

SIripiil  bMii.., 


;  2JD,833      5,330 


L'aluf.iPuuiida.  Value. 
1,030  '  148,033  »1.004 
4,U0D  !    3ji600      l,6«0 


Ollivr  t 


£»  : 


1.81 


Oilier  11 

i.;.:;;; 

S 

Till 

' 
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Statement  by  countie8f  apparatuH,  and  species  of  the  yield  of  the  shore  ft 8 her iea  of  Sew  York — Contiuued. 


Greene. 


Kings. 


Apparatus  and 
species. 


1890. 


1891. 


1890. 


1801. 


Orange. 


1890. 


I  -■- 


i  Pounds.  .Value. ,  Pounds. 


Value.   Pounds.    Value.    Pounds.  Value.    Pounds.  .Value. 


1601. 


Pounds.  I  Value. 


AUwives 286,233   $3,687     275,133   $3,562 

Cattish 2,318  1       i;{9  ,       2.417         145 

Perch 2,987         179         3,112         187 

Shad 41,000  ;  2,080       33,600      1,680 

Otnertish 2,095          82         2,671  |        78 


Total 335, 83:{  ,  0. 107  j  316,933  i  5.652 


Gill  nets: 

Aletrivfcs 50,  000  , 

Pereh 2,130 

Shad 14,900  : 

Stript  d  bass 1, 750  I 

Sturgcnm 

Suckers 980 

Other  fish i  1.870' 


i        ,  ■ 

_  '  ". ■ li 


637  :  53,500  ,  674 

210;  2,075  i  207 

745  9,200  1  460  130. 000  i  $6, 500     118,000 

210  1,650:  185 


78 
93 


950 
1,500 


70 
55  . 


Total 71,6:10  I  1,973  \     68,875     1,657  '  130.000  '     6,500  I  118.000 


Pound  nets:  I  I 

IJluetish 1 ' 18,000  900 

Hutter-tish ' I ;  5,000,  200 

Fhmnders 5,000  |  300 

Sha4l ' f  9.000  450 

Squeteague i 4.725  350 


3,000 
12,500 
7,500 
6.000 
3.750 


$5,900 


1,350  I  $135  '   1,260 
259,600  12,980  149,200 


1,060 
975 
675 

1.540 


127 
39 
54 

111 


975 
1,050 

700 
1,625 


$126 

7,460 

117 

42 

56 

113 


5.900  i  265,200  13,446  ]  154,810  I  7,914 


150 
500 
450 
300 
300 


r 


Total ! 41.725       2,200       32,750       1,700 


Fvke  nets :  !  i  . 

Cattish j      2.860         143         2,750         138  '  10,974 

Eels ' 12.811  \ 

Flounders 12.083 

Perch I       1,170  93         1,125;         90  1       3,481 

Shad 27.564 

8<iueteague ; ' 5.864 

Striiwd  bass....!  7S  ,        12  75  9         4.720 

Suckers 780  38.  780  38    

Otheriish 104  6  100  6         6,865 


424  1 

9,:i00 

360 

072 : 

10,  857 

570 

330  i 

10,240  ' 

280 

129 

2,950 

110 

1.722  1 

23.300 

1,460 

283 

4.970 

240 

613 

4.000 

520 

188         5,818 


100 


Total. 

Lines  .- 
Blueflsh  .. 
Cattish  . . . 

Cod 

Flounders 
Perch 


4.992         292  I       4,8;;0         281       84,362       4.361,     71.495       3.700 


Squeteacue ' 3, 100 

Striped  bass I i 

Tautog ' ' 

ToraccHl  I ' I 

Other  fish ' i 


4.620 

231 

5.500 

275 

3.500 

148  ; 

3,820 

160 

7.700 

462 

9,167  i 

550 

8.140 

238 

10.300  1 

3(»5  ; 

1.705 

07 

1.510 

00  ' 

3.100 

150 

4.460 

173 

600 

80 

920 

97  ' 

1.130 

58 

830 

45 

800 

36 

i.2ao 

50  ! 

5.800 

231 

6,875 

275 

, ! I 

> 





1 

5, 157 

257 

4,820 


241 

"    !       1 

1.899 

148 

1.775 

151 

101 

1,444 

160 

13 

81 

8 

95 

1,350 

150 

13 
76 

8 

8.761 

507 

8,190 

489 

• 

1 

1 

1 

1 

■ 

' 

t 

1 

1 1 
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FISHERIES  OF  NEW  JERSEY. 

Importance  and  prominent  features  of  industry. — The  rank  of  New  Jersey  amoDg 
the  States  of  this  section,  as  determined  by  the  value  of  the  products,  is  fourth, 
although  the  ditierence  between  it  and  Virginia  is  so  slight  that  a  comparatively 
unimportant  advance  in  the  catch  of  one  of  a  dozen  species  would  place  this  State 
ahead.    Its  position  is  only  one  point  lower  when  the  entire  country  is  considered. 

The  natural  features  of  this  State  are  extremely  favorable  to  the  prosecution  of 
extensive  fisheries.  The  long  ocean  frontage  permits  the  carrying  on  of  various 
fisheries  for  the  typical  salt-water  fishes,  which  are  unusually  abundant  on  this  coast; 
the  large  bays  of  the  northern  and  southern  extremities  of  the  State  and  the  smaller 
bays  on  the  ocean  side  afford  uncommonly  fine  opportunities  for  oyster  fishing  and 
cultivation,  in  addition  to  being  the  haunts  of  numerous  shore  and  anadromous  fishes 
of  recognized  food  value,  while  the  two  foremost  shad  rivers  in  the  country  skirt  the 
borders  of  the  State,  the  Delaware  forming  practically  its  entire  western  boundarv 
and  the  Hudson  its  eastern  border  for  a  distance  of  22  miles  above  its  mouth. 

Every  part  of  the  State  is  within  easy  rail  communication  with  New  York,  Brooklyn, 
Philadelphia,  Jersey  City,  Newark,  Trenton,  and  other  large  cities  of  New  York, 
Pennsylvania,  and  New  Jersey,  thus  insuring  a  ready  and  constant  market,  while 
the  enormous  summer  population  of  the  seaside  communities  is  in  itself  sufficient  to 
maintjjin  profitable  fisheries  of  large  proi)ortions. 

The  specially  prominent  fisheries  of  this  State  are  the  taking  of  oysters  and  clams 
in  lower  New  York,  Delaware,  and  the  smaller  bays  of  the  outer  coast;  the  pound- net 
fishing  on  the  northern  part  of  the  ocean  shore;  the  line  fishing  for  bluefish  and  sea 
bass  carried  on  in  the  ocean  from  small  boats;  the  gill-net  and  seine  fishing  for  shad, 
alewives,  and  sturgeon  in  the  Hudson  and  Delaware  Rivers ;  the  pound-net  fishery  for 
shad  and  other  fishes  along  the  shore  west  of  Sandy  Hook,  and  the  menhaden  industry. 
The  fisheries  in  which  New  Jersey  surpasses  the  other  States  of  this  region  are  the 
shore  bluefish,  the  sea  bass,  the  shad,  the  squeteague,  and  the  king  crab,  and  in  the 
output  of  these  same  products  .the  State  takes  i^recedence  of  the  entire  country. 

Statistical  summary, — In  the  following  series  of  tables,  condensed  statistics  of  the 
fisheries  of  this  State  in  1889,  1890,  1891,  and  1892  are  presented. 

The  number  of  persons  employed  in  the  industry  varied  but  little  in  the  years 
named.  In  1892,  10,447  persons  were  engaged,  of  whom  2,157  were  vessel  fishermen, 
7,5(]0  shore  and  boat  fishermen,  194  transporters,  and  536  shore  employes,  such  as 
factory  hands. 

In  the  last  year  covered  by  the  returns,  82,571,413  was  represented  by  the  vessels, 
boats,  apparatus,  shore  property,  and  cash  capital  devoted  to  the  business.  The 
principal  factors  in  this  large  amount  were  540  fishing  vessels,  valued,  with  their 
outfits,  at  8718,060;  79  transporting  vessels,  worth  8117,5()5;  5,591  boats,  with  a  value 
of  8414,321;  3,941  gill  nets,  worth  8129,791;  234  pound  nets,  valued  at  $83,913;  shore 
property  and  cash  capital,  89()9,243.  The  investment  in  1892  was  larger  than  in  any 
of  the  three  preceding  years,  and  was  about  8350,000  more  than  in  1889. 

The  yield  of  the  fisheries  in  1892  was  73,267,434  pounds,  valued  at  83,646,382. 
The  (luantity  of  the  catch  was  less  and  the  value  was  greater  than  in  any  of  the  other 
years.  The  decrease  in  the  output  was  due  chiefiy  to  a  diminished  catch  of  bluefish 
and  menhaden,  while  the  augmented  value  of  the  yield  depended  chiefly  on  larger  sales 
of  market  and  seed  oysters. 
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Persons  employed  in  the  fisheries  ofXew  Jersey, 


Designatiou. 


1889. 


In  vennel  fisheries 

Ill  shore  fisheries 

On  transporting  vessels. . . 
On  shore,  in  factories,  etc. 


1890.        1891. 


1.871 
7, 7M3 
169 
524  • 


1.893  .    2,017 

7,822  7,889 

181  201 

532  532 


Total 10,347      10,428      10,639     10,447 


Vessels,  boats ,  shore  property,  and  cash  capital  employed  in  the  fisheries  of  New  Jersey, 


1889. 


Designation. 


1890. 


1891. 


1892. 


Number.  ■     Value.      Number.       Value.      Number. '     Value.      Number. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Apparatus — vessel  tisheries: 

.seines 

Lines  and  trawls 

Tots,  lobster  an<l  eel 

( )v8ter  dretlgps  an<l  tongs 

Claiu  rakes  and  tongs 

Crab  dredges 

Apparatus— shore  fisheries: 

Seines  

(Jill  nets 

round  nets  and  weirs 

Fyke  nets  and  basj  nets 

I'ots.  eel  and  lobster 

Lines  and  frawls 

Ovster  ton;:s.  rakes,  and  dredges. 

C'lain  tongs   rnkes,  and  hoes 

M  inor  apparatus 

Shi»re  and  accessory  property 

Cash  capital .* 


^  499 
7,387 


60 
1,094 


2,495 
2, 077 


5.600 
10 


200 

1.427 

459 

24 

340 
4.120 

102 
1.730 
4,100 


$490,880 


104,  728 
85.600 


500 
7.510 

71 
1,256 

5,616 

• 

11 

Total 


341 

1,453 

368 

60 


$502,490 

"iii,089 
96,050 

"ii.ie? 

401,718 


524 
7,883 

83 
1,437 

5.742 
12 

$541,^20 


122, 433 
108,150 


353 

4.  045 

141 

1.794 

4. 036 

2. 492 

2,155 

6,100 

315 

3155  270 

35,917  !        1.533 

3,799 

240 


31.931 

129.911 

40,  .571 

18.256 

4.824 

4.189 

12,392 

11.625 

90:! 

395.  875 

530.  650 


397 
102 

360 
3,983 

185 
1, 692 
4.485 

2,498 
2,160 

13, 255 
412, 373 

6,100 

370 

245 

38,090 

4.793 

468 

31,922 

129,  8:t2 

55,  370 

18.881 

5,094 

4,808 

12, 307 

11.6,Vi 

891 

409, 561 

538.  850 


540 
8.255 


79 
1,329 


5,  591 
10 


235 

1,603 

388 

92 

357 
3,951 

234 
1.625 
4.335 

2,642 
2,217 


Value. 


$580,965 


128, 095 
104, 150 


.( 


9,390 
396,665 

5,650 

322 

199 

34,712 

6,787 

96 

30.832 

127. 196 

43.015 

17,331 

4,811 

4, 339 

12,501 

11,368 

894 

375, 389 

468, 450 

2,231,155    2,350.377! 2,467,865    2,571,413 


13,415 
414,321 

5,450 

450 

210 

40.  398 

4,660 
402 

32,  268  I 

129.  791 

83.913 

18.431 

4.518 

4.358 

13, 470 

12,  i>96 

909 

420, 743 

548, 500 


Products  of  the  fiHheries  of  Xew  Jersey. 


Species. 


1889. 
Pounds.  Value. 


A Ibaeore  

A  U"\vi\  es 3, 

r.la<  k  bass 

lilnetisb 8, 

lW)nit«> 
Butter -fish. 
Carp 
Catfish 

C.TO 

Cod 

Doirtish 

hruin 

Eels 

FKumders 

Frostlish  or  toniroti 

lladd«>(  k. 

Hak< 

KiuiiHsh 

Maekerel 

!klj'nhutien 

Mullet    ... 

Penh,  white. 

Perch,  yellow. 


$94 

33.  829 

66.-; 

313.  h()5 

0,411 

7.  027 

218 

12,  892 

42 

26, 284 

IK) 

671 
'J—  '•"— 
•)< .  ••,>« 

31.374 

90 

769 

240 

2.073 

1. 172 

ft4.084 

1,860 

13.491 

24.  796 


1890. 


Pound: 


3, 

1.860, 

6, 

9.291, 

144, 

238. 

2. 

157. 

729, 

60. 

26, 

579, 

923. 

4, 

18, 

12, 

49, 

9, 

30,391, 

92. 

215. 

488, 


796 
740 
935 
125 
750 
685 
525 
325 
6.30 
747 
000 
900 
4,38 
305 
.'VOO 
710 
040 
530 
919 
227 
400 
278 
524 


Value. 


$90 

14, 4.')3 

873 

340, 9.39 

5.144 

7,091 

202 

9.735 

26 

19,164 

1.50 

726 

37,309 

32.091 

135 

638 

188 

2.730 

987 

63,535 

5,131 

15, 261 

26,291 


1801. 


1892. 


Pounds. 


4.176 

2, 066.  820 

9,250 

7,  227,  926 

150,633 

230. 802 

2.000 

133, 824 

847 

841,011 

77,  (KM) 

124,240 

623,280 

987, 895 

1,400 

17.  940 

12,  080 

33,  697 

25,117 

20, 670,  542 

88,  350 

193.  724 

500,238 


Value. 


$100 

14,260 

1,166 

264,163 

9, 8.57 

6,582 

160 

8,265 

38 

26,  001 
190 
980 

38,  594 

33.  620 

42 

67.5 

204 

2.298 

2,316 

56,974 

4, 902 

13.  539 

27,  219 


Pounds. 


6.410 

1,985,  .5.55 

12. 035 

4,  765,  87.3 

105.  643 

368,  802 

2.  (t25 

144.  9.38 

3,610 

076.  859 

.56.  000 

39,  650 

.')6.').  210 

1.221,172 

2,000 

10.  070 

8,  526 

26,  783 

22.  907 

16,565.541 

4:{,  500 

182, 887 

394. 332 


Value. 


$186 

14,  .361 

1,.542 

178.  691 

4.  (M)0 

10,  845 

162 

8.877 

172 

20, 691 

140 

892 

36.  283 

36,645 

60 

487 

89 

1,908 

2.747 

48,535 

2.458 

12,636 

21.  767 
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Products  of  the  fisheries  of  Xew  Jersey — Continued. 


1889. 


1890. 


1891. 


1892. 


Species. 


Pounds. 


Pike 

S<-nj» 

Sea  bass  

Shad 

Sheepshead  

SkatCH 

Spanish  maeki-rel 

Spots  and  croakers 

Squeteasne  or  wenkfiKh  . 

Strii>ed  bass , 

Sturgeon  

Suckers 

Tautog 

Other  fish 

Crabs,  Hoft 

Crabs,  hard 

Crabs,  king 

Lobsters 

Shrimp , 

Mussels  

Oysters,  uiarket 

( )j'8ter8,  seed 

Quahogs  or  hard  damn  . . 

Clams,  soft  or  long 

Terrapins 

Turties 


19, 

12 

2, 968', 

lU,  423, 

59, 

7. 

57, 

43, 

4.716, 

305, 

3, 592. 

50, 

84, 

85, 

299, 

53. 

1,974, 

188, 


584 
000 
328 
572 
754 
400 
232 
260 
330 
884 
188 
843 
395 
411 
700 
866 
188 
:i47 


7, 457,  408 

7, 706,  965 

3,414,192 

772. 110 

2,250 


Value, 

$1,812 

422 

1)8,658 

372, 543 

8,508 

370 

9.555 

1, 938 

138, 106 

42,610 

67, 498 

3,756 

3.696 

2,861 

31.  805 

2,004 

6,162 

14,  301 


Pound.s. 


Value. 


Pounds.    :    Value. 


Pounds. 


Value. 


18, 

16, 

3,560. 

10,6>>, 

23, 

9, 

59. 

78. 

4.  073. 

328, 

455, 

56, 

89, 

63, 

275, 

142, 

3, 3.35. 

J  85. 

1, 


940 
220 
419 
719 
566 
300 
050 
010 
008 
196 
775 
546 
945 
622 
500 
333 
700 
321 
050 


1,060,182 

356,510 

311, 601 

44,660 

683 


7,  956,  515 

7, 856, 030 

3,  396,  364 

815,  270 

2,560 


SI,  859 

630 

139, 992 

409,659 

3, 772 

465 

9,700 

3,336 

180.465 

47,645 

11,868 

3,914 

3,654 

3,053 

31,  675 

5,317 

8,573 

13,683 

525 


1,218,792 

375, 388 

342. 637 

47,090 

770 


19, 485 

25,682 

3.731,538 

10, 225,  455 

26,290 

7,050 

78,  391 

106,680 

6,  002, 563 

298.164 

452,630 

56,680 

99,437 

73,  217 

289,  500 

230,  111 

2,  798,  980 

165,664 

1.200 

6.000 

7, 686, 322 

8. 428,  245 

3, 454, 024 

827,000 

3,280 


$1,904 

855 

147, 093 

413,438 

4,013 

.353 

12,620 

4.521 

201. 515 

43,296 

10,619 

4,008 

3,894 

3, 152 

35,380 

9,499 

7,534 

12. 463 

600 

200 

1, 227. 909 

411,739 

371,933 

47,700 

1,074 


Total 82,361.635 


3, 170, 376     88, 730, 048     3,447,351     79,116.380     3,520,057 


18, 

48. 

3, 892. 

8.  746, 

37. 

5. 

117. 

184, 

7,540, 

219, 

448, 

53, 

93. 

105, 

409. 

164. 

2. 025. 

143. 


880 
150 
311 
518 
337 
700 
•254 
182 
196 
675 
887 
430 
630 
122 
520 
433 
460 
905 
750 


$1. 

1, 

15.3. 

582, 

5, 

15. 

7, 

208, 

33. 

8. 

3. 

3. 

3, 
37. 

4. 

5. 
10, 


811 

579 

431 

221 

461 

286 

907 

424 

051 

31*5 

829 

667 

723 

258 

642 

267 

369 

861 

5J0 


8, 047, 151 

10. 157. 140 

2. 990. 572 

595. 450 

2,598 

2.795 


1,  270. 568 

496,060 

349, 221 

34,620 

997 

60 


73,267,434  3.646.382 


The  molluscau  and  crustacean  products  shown  in  the  preceding  table,  which  are 
usually  designated  by  a  ditt'erent  unit  than  pounds,  are  separately  shown  by  uumber 
or  bushels  in  the  following  table: 


Species. 


1889. 


1890. 


1891. 


1892. 


Crabs,  soft number . . 

Crabs,  hard do 

Crabs,  king do 

Oysters,  market bushels . . 

Oysters,  seed do 

Ouahogs  or  hard  clams do 

Clams,  soft  or  long do 

Mussels do 


899, 100 

161,  598 

987,  094 

1.065,344 

1,100,995 

426,  774 

77,211 


826,500 

426,  999 

1,667,850 

1, 136,  645 

1, 122.  290 

424.546 

81,  527 


868,500 

690, 333 

1,  399,  490 

1, 098.  046 

1 .  204,  035 

431.  753 

82,700 

600 


1.228,560 

493.299 

1  012,730 

1, 149,  593 

1,451,020 

373,822 

59,545 



Statistics  of  the  fisheries  by  counties, — Commercial  fishing  is  carried  on  in  17 
counties  in  this  State  bordering  on  the  ocean,  the  bays  tributary  thereto,  and  the 
Delaware  and  Hudson  rivers.  Seven  of  these,  viz,  Atlantic,  Burlington,  Cape  May, 
Cumberland,  Middlesex,  Monmouth,  and  Ocean  abut  on  salt  water,  and  several  others 
have  vessels  which  follow  fishing  for  salt-water  species.  The  counties  named  are 
those  maintaining  the  most  important  fisheries.* 

The  preeminent  county  of  New  Jersey,  viewed  from  the  fishing  standpoint,  is 
Cumberland.  More  persons  are  there  employed,  a  greater  amount  of  money  is  invested, 
and  the  value  of  the  products  is  more  than  in  any  other  county.  The  importance  of  the 
fisheries  of  this  county  is  due  entirely  to  the  oyster  industry,  as  the  business  of  taking 
other  products  is  insignificant.  In  1892,  2,005  persons  were  employed  in  the  fisheries 
of  this  county;  of  these  1,481  were  vessel  fishermen,  245  shore  fishermen,  and  279 
shore  employes.  The  capital  invested  was  $872,570.  The  principal  items  entering 
into  this  investment  were  336  vessels,  valued  at  $454,363,  a  much  larger  number  than 
was  found  in  the  remainder  of  the  State;  133  boats,  valued  at  $15,335;  1,412  oyster 
dredges  and  tongs,  with  a  value  of  833,890;  and  $302,371  representing  shore  property 

*  In  189*<?  a  hir^o  aiiionnf  of  fishing  is  shown  in  Ocean  County  which  was  credited  to  BnrliDgtou 
County  in  previous  years.  In  thi'  year  named  the  county  line  of  Burlington  County  was  moved  south, 
throwing  a  considerable  part  of  that  county  into  Ocean  County. 
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and  working  capital.  The  value  of  the  products  was  ^1,006,232.  Of  this  sum  the 
oyster  yield  constituted  $IK)3,755.  The  only  other  objects  worthy  of  mention  were 
shad,  worth  $33,457,  and  sturgeon,  worth  $7,310. 

Next  in  importance  to  Cumberland  is  Monmouth  County,  which  has  varied  fishing 
interests,  and  in  respect  to  its  food-fish  fisheries  is  one  of  the  most  prominent  sections 
on  the  Atlantic  seaboard.  It  has  a  frontage  on  the  ocean  and  also  on  Sandy  Hook 
Hay,  and  includes  all  that  part  of  the  Xew  Jersey  coast  north  of  Manasquau  and  east 
of  Keyport.  In  the  years  1890  and  1891  the  number  of  fishermen  and  value  of  the 
catch  were  greater  than  in  any  other  county.  In  1892,  1,981  persons  were  employed, 
of  whom  1,534  were  shore  fishermen.  The  decrease  of  over  400  persons,  as  compared 
with  the  i^revious  year,  was  almost  entirely  due  to  the  very  disastrous  fire  which  visited 
Seabright,  the  i)riucipal  fishing  center,  in  the  latter  part  of  1891,  causing  many  line 
tishermen  to  leave  that  community  and  seek  employment  elsewhere  or  engage  in 
other  occupations.  The  aggregate  investment  was  $572,003.  Vessels  to  the  number 
of  132  were  operated;  these  were  valued  at  $147,465.  The  1,119  small  boats  used  had 
a  value  of  $67,640.  The  most  valuable  apparatus  employed  were  pound  nets,  48  of 
which  were  worth  $67,540.     All  other  apparatus  had  a  value  of  only  $34,538. 

The  catch  in  Monmouth  County  consisted  of  a  large  variety  of  water  i^rod nets. 
Oysters  had  a  value  of  $226,864,  hard  clams  $183,671,  bluetish  $130,653,  sciiieteague 
$103,049,  sea  bass  $61,034,  crabs  $37,308,  soft  clams  $32,780,  menhaden  $30,762,  and 
other  products  $105,732,  the  whole  being  worth  $911,853  to  the  fishermen.  In  1890 
and  1891  the  fishermen  received  $1,059,229  and  $1,092,440,  respectively,  for  their  catch. 
The  decline  indicated  from  1891  to  1892  was  due  principally  to  the  smaller  number  of 
fishermen  engaged  in  line  fishing,  and  was  made  up  largely  of  bluefish  and  sea  bass; 
there  was  also,  however,  a  diminished  yield  of  menhaden,  oysters,  and  soft  clams, 
while  the  catch  of  squeteague  was  much  larger. 

Each  of  the  counties  of  Atlantic,  Ocean,  and  Salem  has  over  1,000  x)ersons  engaged 
in  the  fishing  industry,  over  $180,000  invested,  and  products  worth  over  $250,000. 
IJurlington,  Camden,  and  Cape  May  counties  also  have  important  fisheries. 

The  following  tables,  relating  to  the  years  1890,  1891,  and  1892,  present  detailed 
statistics  for  each  county: 

statement  by  conntiea  of  the  number  of  persona  employed  in  the  fisheries  of  Xew  Jersey. 


Coniitii"*. 


T  1  *i  1      :  T..    I    _    A  1    .:  On  tranaiwrtiiiK        On  shore,  in  fac-   i  'r,.*„i 

In  veH»el  liHhenes.       In  shore  finlLTieH.  ve-Jels.  ,         tories,  etc.  ^*''"^- 


189<\      1891.       1892.      1890.      1891.  '    1892.     1890.     1891.     1892.     1890.     1891.     1892.       1890.        1891.        1892. 


Atlantic 

'9 

77 

?0 

1.013 

1.0.\5 

967 

Kergen   

121 
917 

112 
Oil 

114 

lUirTington. .. 

:{0 

4:{ 

630 

Camden 

149 

160 

'm 

170 

174 

173 

Cape  May 

6.3 

69 

83 

587 

C72 

734 

Cumberland.. 

1  269 

I.  3.'>7 

1.481 

187 

201  ■ 

245 

Essex 

. 

Ciloucester ... 

5  ' 

5 

174 

170 

167 

Htidson 

10 

8 

8 

1B2 

1S5 

181 

llun  t  erdon 

and  Warren 

HI 

81 

78 

fiercer        .    . 

53 
282 

49 
200 

50 

Middlesex 

^ 
.> 

279 

Monmouth  . .. 

270 

287 

278 

1. 958 

1,942 

1,534 

Ocean  

13 

14 

48 

682 

G94 

998 

Salem 

1,305 
110 

1,307 
90 

1.309 

Union 

......  ~ 

101 

43'       46         42         61         62         01        1,196  l,2i'0  1.160 

121  :         112  114 

995  1.016  644 

334  346  ;i52 

674  707  846 

1,695  1,818  2.005 

.     25  20  26 

179  170  172 

199  202  199 


l*^  1 

19 

2  1 

31 

43 

12 

15 

12 
18 

15 
19  1 

16  1 

8 

8 

10 



239 

260 

270 

25 

26 

26 

: 

2 

4 

1 

1 

! 

4 

^ 

5 

1 

6 

"ie"  * 

_  1 

"  ie 

"iQ 

1 

1 

'.'.'.V.'.\ 

54     : 

72  1 

61 

151 

116 

108 

18  1 

14 

1 

35 

1 

6  1 

6 

30 

81  I  81  I  78 

53  I  49  50 

303  I  284  295 

2.433  I  2.417  1, 9H1 

719  728  1,111 

1.305  1.307  1,309 

6            6            4            116  ;  96  105 


Total...,  1.893     2.017  ,  2.157     7.822     7. 889  ,  7. 560  ;     181       201   j     194  i     532  I    532       536  ,  10.428     10,6:J9  i  10,447 
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Statement  by  counties  of  the  apparatus  and  capital  employed  in  the  fisheries  of  Xeto  Jersey. 


l)eai;>;uation. 

1 

Atlantic. 

i 

1 

Bergen . 

i 

1890. 

1891. 

1892.      ; 

890. 

1891. 
No.      Value. 

1 
No. 

892. 

>o. 

Value,  \ 

No. 

Value. 

No. 

25 
325 
...... 

393 

'967" 
0 

'**44* 

19 

62 
46 
29 

i  Value. 

No. 

Value. 

Value. 

Vt'ssol."*  fishinir. 

24 
297 

***i7* 

44** 
44- 

1 
$27,400  ; 

*5,93i*i 
27.  800  i 

**2.'856* 
57,259  , 

1.500 
205 
804 
118 

3, 135 
202 
456 

24 
289 

"is* 

454 

"'984* 
2 

"36 
23 

71 
60 
29 

1 
$24,600 

6,360 
;  30,000 

"3."  645' 
62.083 

1,500 
275 
558 
124 

3,268 
202 
S46 

♦37,050 

!*'6,'739" 
24,350 

!"*2,'978" 

61,  421 

1 

'     1.500 

'        360 

702 

103 

3,355 
142 
546 

, 

Tonnage ' 

Outtit  

Vessels  transDortiuir 

........ 





Tonnage 

Outtit 

Hoats 

935 

o 

102 

$4,560 

90     ♦4.000 

92 

♦4,060 

.\p)»arat  us— vessel  tisheries: 
SeiuHS . 

Li  nes 

Oyaterdredgea  and  tongs 

Ciuoi  rakes  and  tunm 

46 
22 

66 
60 
26 

1 

Apparatus — shore  tisheries: 
Seines 

Gill  nets 

1.283 

8.855 

1.  181       8.  278 

1.  179 

8  218 

Fyke  nets  and  bag  nets 

Pots,  lobster  and  eel 

UH) 

200 

120           240 

120 

240  , 

Lines 

1,315 

1.517 

1.874 

4 

:w,460 

62, 400 

383 
492 

1.363 

1,620 

1,909 

4 

31,455 

65. 400 

"isi" 

503 

1.163 
'     1.865 
■     1.944 

Ovster  tongs,  rakes, and  dredges . 
Clam  tong»,  rakes,  and  hoes  . . . 
Minor  annaratus 

360 
482 


Shore  projn^rty 

Cath  capital .  

...... 

30  960 
1  68,400 

5  255 

4.780 

4  760  i 

Total 

18-870 

225.230 

234.312 

243, 578 

1 

17.298 

17  298 

81*2. 
Value. 

I>esignation. 

Burlington. 

1892. 

Camden. 

1 
No 

'.0 
48 

'ii: 

4 

1 

890.          ! 

1891. 

1890. 

Ij-Ol. 

Xo. 

Value. 

Xo. 

Value. 

No. 

Value. 

No. 

Value. 

No.      Value. 

Vessels  li^hinir 

3 
87 

110 

*739 

1 

1 
#16.500 

3,715 
7,300  1 

i.  070" 
34.550 

1.2l¥) 

4 

151 

....„ 

134 
"'743* 
3 

♦23,500 

"4, 475* 

8.80O 

*    995 
35,930 

1,700 

1 

30 
636 

*     *5" 
78 

47 

♦42.700 

'». »»' 
5.550 

"'"sis 

6.»K> 

5 
2  sW 

4. 150 

31   ♦47.3iO 

688    

9  845 

4       3. 850 

56    

41V 

49      7.  :^*> 

123      ".iojo 

4        3.  L\V> 
37        4,  ,^V 

♦49  150 

Tonnne^ 

1;;;;;; 

1 
...... 

'       13 

i 

'♦350 

• 56' 

17. 915 

Outtit 

VMM%el«  transport  in  IT  ,   - ,  -  - ,  r  r  -,  -  - 

\y\  :r2,=> 
5  3iO 

Tonnage 

Outtit 

Boats 

A m>aratus— vessel  tisheries: 

Seines 

506 
7.350 

Lines 

.-..-... 

Oyster drvdtft's  and  tongs 

Appiirat  us  —snore  fisheries : 

Seine* 

Gill  nets 

3 

! 

35 

141 

1.282 

315 

12 

6.100 

9.414 

8,185 

158 

141 

1.141 

1.516 

35 

25.735 

26,000 

3 

36 

142 

1,168 

315 

"*3i»8' 
375 

12 

.'».930 

8.925 

7.935 

158 

41 » 

1.177 

1.524 

35 

31.435 

28.500 

114 

4 
35 

2  925  , 

31 

149 

l.lW 

18 

"'76 
76 

5. 15«» 

8,9;t7 

7.595 

9 

407 

228 

3t^ 

4.00it 

1 

1 
3  300 
4.  475 

Fyke  nets  and  b;ig  oet* 

Pots,  lolvster  and  eel 

I^ine® 

Oyster  tongs,  rakes,  and  dredges. 
Ciam  tongs,  rakes,  and  hoes.  .. 

Minor  apparatus 

Sb*»re  i>roi>ert  V 

318 
:C3 

i.265 

!!!!!!    1.270 



1  2<i5 

Cash  capital.* 

Total 

143.  ori 

161,450 

52-940 

1892. 
Xo.     Value. 

76.635 

?«.90i^ 

1 

No. 

1 
25 

4 

I 

8<-' 

84.590 

Designation. 

I 

1 
No. 

■Iss«^x. 
891. 

1 

Gloucest»T. 

1 

890. 

890. 

1891. 

!??•:. 

No. 

Value. 

Value. 

N»v 

I 
25 

Value. 
♦1.000 

No.     Value. 

Value 

Vessels  tishinsr 

1 

<1  000 

Tonnace 

Outfit 

260 
10. 775 

100 

30«^ 

9.?25 

917 

83   iio  435 

1           27:> 

81        9  I^H^ 

917 

i;v5 

Btiats 

85 

4 

1 
83 

10  540 

Apparatus— vessel  fisheries: 
l^vster  dntNljies  and  tonars 

ICO 

A  pfVarat  us— shore  tisheries : 
S<*ines  ...... .........   ... 

250 
Q  ]\=; 

Gill  nets 

Shore  prt^perty 

C-*ish  cajutal  .*. 

$17, 4t)0 
16.  IHK) 

♦17,500 
15,  IXX» 

f  17, 5tX^ 
13.500 

yi: 

Total 

33,400 

32,54X0 

31.«K» 

22,677 

20,927 

22  067 
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Statement  by  counties  of  the  apparatus  and  capital  employed  in  the  fisheries  of  Xetv  Jersey — Coutiniied. 


l>i*Hignation. 


Vossi'ls  fishing 

Toiimi;jr 

OutHt 

Vegsfls  t  ranKportiug 

Tounagi'' 

Oiitat 

Boat« 

AD|)nratUH — vosael  finhericfi: 

LilM>8 

Pott*,  l«)bHt**r  and  ei*l 

Oystrr  dn'dgoH  and  tungs 

Apparatus — HUor«  tisheriea : 

S«*iiu"8 

CJillmta 

Puand  uvta 

Fyke  nets  and  bag  nets 

Pots,  lobster  and  eel 

LiueM 

Oyster  tongs.rakes,  and  dredges 

Ciaui  tongs,  rakes,  and  hm's... 

Minor  apparatus 

Shore  property 

Cash  eapital  .' 

Total 


Cape  May 


Cumberland. 


1890. 


1891. 


1892. 


1890. 


1891, 


1892. 


No.  Value.    Xo.  Value.   No.  Value.     No.       Value.    I   No.      Value. 


No.       Value. 


22   $18,350 


22 
248 


16 


521 


:{5 
UO 

105 

17 

102 

3 


3,125 
6,900 

Alb 
11,123 

38 

35 

1,575 

3,465 
770 

3,081 
150 


!  24 
i284 

\"7 
'154 

548 


I  70 
68 

105 

33 

140 

3 


136 
222 


243 
247 
923 
i:i4 
19,265 
27,800 

97,639 


143 
184 


$18, 950  28 
344 

3,070  .... 

8.700  7 
153 

12,800  585 

oO  I  •  •  •  ■ 

70  ,  35 
1,725  :  84 

3.445^112 

1,465  I  47 

3.640  174 

150   3 

,  -^o 

830  

262  149 
719  257 
133 

19,285  .... 

2.5.000^  .... 

100.834  .... 


$23,550   303  $3]5,415   323 
5,045  ,5,333 

3.990  , 74.747  

8,900 ' 


$334. 145  '  336  !  $368,  240 


575 
14,636 


98 


25 


35  

2.125  1,175 


3.610 

2.270 

6.003 

150 

30 

666 

271 

I  2,130 

150 

22.410 

28.000^ 

119,526 


1 

59 

4 


54 


(8,  607 


5.597 


I 


86,123 


12, 168   106 

15  

29.146"  I  i."  257 


12,715   133 


81,281  1.304 


15. 335 

15 

32,29i 


200 

6.075 

40 


1 

62 

4 


190 

1 

175 

6,375 

61 

6.395 

40 

7 

70 

790 


64 


855  ;  108  I    1,555 


127.717  132.8:J2  i  139,871 

191.  500  ' 211.500  ;■■ .... '  222.  500 

....   872,570 


757,813  808.540 


Hudson. 


I)e.Hignation. 


1890. 


1891. 


1892. 


No.      Value. 


Vessels  tishing 5  ;  $7, 000 

Tonnage 68  ; 

Outtit I        635 

Vessels  transporting 1  I        700 

Tonnage 6  : 

Outtit.. 60 

IJoaU 96       4,095 

Apparatus -vessel   fisheries:        I  ! 

Pots.  lol>ster  and  eel  '    200  :        175 

Oyster  dredges  and  tongs 8  I        140 

Ap|iaratiis — shore  tisheries : 

Seim-s 

Gillnets 700       6.000 

Fvke  nets  and  l»ag  nets 210       3, 750 

IN»ts.  lobster  and  eel HO  80 

Oyster  tongs.rakes.auddredges        65  325 


No. 

Value. 
$5,800 

No. 

4 

4 

56 

""566" 

56 

2 

1.900 

2 

18 

""'206' 

18 

Value. 


$5,800 


480 
1,900 


Hunterdon  and  Warren. 


1890. 


1891. 


No.  '  Value.     No.     Value. 


90       4, 770 


200 
6 

1 
700 
210 

08 


175 
100 

50 
6,000 
3,750 

75 
340 


98 

200 
6 

1 

630 

210 

75 

70 


Shore  property 
Total 


3,765    3.765 


27,315    27.425 


200 
4,490 

lT.-> 
100 

50 

5. 40:) 

3,750 

75 

350 

3,7b5 

26.  535" 


40     $1,380         41     $1,385 


1892. 


No. 


Value. 


34  I  $1,375 


890    ^         87.'> 

6,290    ......      6,450 


850_ 

0.  :'.65 


Mercer. 


Designation. 


1890. 


1891. 


1892. 


1890. 


Middlesex. 


1891. 


1892. 


No.  !  Value.     No.     Value.     No.     Value.     No.  ,  Value.  ;    No.  I  Value.      No.      Value 


Vessels  tishing 

Tonnage 

Outtit 


2 
16 


Vessels  transporting ! 6 

Tonnage , j I      83 


Outfit. 


IJoats   • 

Apparatus— vessel   fisheries:        | 

Pot.H,  lobster  and  eel 

Clam  rakes  and  tongs 

Apparatus — shoretisheries:  | 

Seines  

Gill  nets 

Pound  nets j 

Fyke  nets  and  bag  nets I 

Pots,  lobster  and  eel 

Oyster  tongs, ra If es.and  ilredges 
Ciaui  tongs,  rakes,  and  hoes. .. 

.Shore  pnjperty 

Cash  capital..* 


35  $1,230    33  I  $1,220    31  $1,  !95   263 


100 
4 


$1,100     1 

7 

350  

8,700  I    6 

86 

I    9,30  

i  17,890 


$:;oo 


8 
19 


1,475 
1,090 


8 
21 


1,550 
1,290 


8 
19 


1,525 
1.120 


4 

50 


150 
50 

2,500 
1.000 


475 


Total 4.270 


20 

10 

513 

8 


485 


445 


4,545  4,285 


010 

25 

3,078 

80 

20,  550 

25.800 

82,  813 


259 

4 

4 

50 
1 
22 
10 
490 
10 


130 
8.000 

*  930 
17,430 


6  $8,000 

80  

930 

261  17,565 


50 

2. 500 

1.000 

500 

9H0 

25 

2,976 

UK) 

20.400 

25. 300 

80.  6:]1 


5 

50 

1 

17 

10 

602 


2.900 

l.O(K) 

500 

800 

25 

3,012 

70 

14,250 

_20,800 

69, 852 
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Slalemfol  bg  eoHntifi  of  the  apparalna  ami  tapilal  emploi/ed  in  Ihefiiheriei  of  y'eip  Jeriiey — Continued, 


1 

ISM, 

imi. 

10119. 

leoo. 

1891.                     10B2.          1 

So.  :Ya1u<!. 

Xd. 

ViJoa. 

So, 
107 

"m 

ijio 

■"to 

Valw. 

m.m 
■i5,'iBs' 

"B 

11.030 
^ 

So,   ]  Vb1u». 
S     *2.7S0 

Xp,  1  Valuo. !   Xo. 

Valu. 
I1T,1I» 

■■*,'8is" 

"i.'ion' 

08,320 
l.IOO 

m  170,  ?7S 

108 

3M 

*8B,*TS 

ia.77a 

1         330 

B      7.050 

» 

"i.m 

1.100 

'an 

807 
J7:4BO 

■■7^-|7o;iiSii;S 

.!:!S 

■'iis' 

40« 
TOO 

100,17a 

1M,0S« 

■"W  171.130 

i,m 

Appunil  u«— V  MM-1  nRli>-rti4 : 

::::::! ' 

<;i 

1,M1 

"";i"-----iir=ii'. isl 

Dynur  <1i«I(eiii  ■uiKoniia 

87S 

jliiss 

Anpanil  na-  ahon  fithrrlei : 

81       1,704 
2211  1    0,  U2W 

aSl  sS'l  3S! 

S,210 

S,SIKI 
1,«3S 

lii 

17,(51 
39,509 
250,'OW" 

ast«;::;:::::;:::::::::: 

FykBii>staHn>lbaKnrt« 

flu.   i.esi'    47 1  i.ow  _  ti 

3:w>'"Mii   i'.3iai"oa5"    !;»*  j  "mi 

HO, 1      M)| ao!.— . 

ioi.s>»| 10.6011; ]g,T«i  

S7!,«b! jlM,U7   ,127",  sua  1 

a%m  mnu*.  mknis  and  huMi  . 

083 

440   

IW.7-J3  j 

SSSKiilETT.: ::;::: ::::::::::; 

"■_■- 

ncalilnallnn. 

«.l.-m. 

I                       cbi™. 

1 

18W.         j          IBOl. 

r. 

IBlA                   1800.                  1891. 

TaliH. 

'03,000 

Xn.    Talue. 

Xo. 

Vain 

Xo. 

Volnc,     Xo.   ■  Value.    Xo. 

Tnlii^.     So. 
t2.7S0        00 

JT5  #87.!1S 

S  ,     l.Mfi 
OW'  BS.SOO 

ns"---'""'-e::;:r: 

1        ^ 

1,000 

! 

002     OB,  170 

SOI 

130  '         BlU  ;     110 

ZOI       2M<      21 

'    2.400    

770      12U 

SOI        3S 

2.400   

>       MO 

1,000 

S;ir^;fE:i"^.:;::::::::::::::: 

ia,4iil 32,IH5 

21,850 

ToUl 

isi,i7o| m3,no 

|183,156| I    0.781. 

8,Ku  ;.... 

TV»ign»tt 

.. 

Total  for  State. 

ElBO.                 1                 1881. 

18B2.              1 

-o. 

VbIup.         S<k     t     V«ii»- 

Xo. 

V.laf. 

son 

•»""l,iS 

.S41.S20 

540 

«M9.B05 

ooiosu  m' 

122,433 

™ 

I3«.0M 

1.3M 

11,107  1 

6.100            K 
3S.»!7       I.WJ 

13.  lis 

0.450 
4Sil 

4«,aw 

4112 
KLOIS 

S,010 

0.1O0         10 

370  1 

.,S   ..IS 

4.79:1  1      tit(t( 

IBS  ,           91 

^^.T."^"™"'""^"^ 

1,1M 

308 
00 

*Sr?:ei^r^:r::::::::;;:::::::::;:: 

120,011        J,B£I  <         \V>.t3a       3,S5i 
W.67I          180            RS.370          an 
10.2S0'     1,0(12'           l><,gKI        1,025 
1.814,     1.40.1  1             .1,001       1.3M 

Ul 

!';::;■■  :.-y.'"-;:;;:';:;''^ 

"::;;::::::::;:;:;:;:;"::,  liiw 

a    SiBo 

UKS      J-tf' 

Il'H^ 

»o - iS,8w  -_—^.  _ 

S.3S0. 
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Slalemeal  b<j  coiialitt  of  Iheprodin-I  of  thejiihenea  of  A'oc  Jerteg. 


^5 

74,  BW 

Alia 

.1... 

Benten 

34.B80 
l>l!0lNI 

4e!T<JU 

3.2»l 
34.000 

«M0 

aisiio 
us 

450 
540 

n.im 

38.-. 

■a.m 

M.O(fl 

■  4o:soi> 
5110 

*"lB!7iio 

8W,;,w 
7d8.;;9i 

454,.->20 
1,200 

Value. 
»4»7 

"^52 

T.£F 

1801. 

1802,             j 

JL"'"— 

P«.n.l.. 

Value. 

reund.- 

Value. 

A..-:™ 

Kititfli.li,.! 
I'ili- 

Squi-tBilull,' 

10.000 

«800 

12,iflO 

(MO 

11,025 

<Mi 

■■■^:m 

M 

■  ■■».■,;»" 

*"*'*75- 

'■■"aow* 

n 

'i 

4yj.2D0 

18.040 

391.200 

IB,'mi 

425,0011 

20.500 

3.m  ' ■ 



24;(IM 

■n.yo 

J.780 

3.240 

25,^ 

3,035 

Terra  |iin«  . 

Tola)  . 

:.UW« 

.4:^(48 

3oa.s2ft 

.5.1.830 

203,201 

521,500 

22.182 

4S5.200 

21.010 

488.700 

24.005 

Spodrs, 

Cape 

lUy. 

OiiiilH-rlaiid. 

1890. 

m 

iwt. 

1801 
■«ll«.      Pu.lD.1.,    ' 
ti;j:        10,500; 

fal-ie. 

15.100  1 

«5t 

'unnd.. 

m,200 
2-JH,4WI 

I.DOU 

". 

I'ouiKla. 
B8.J0U 
-i^Oou 

loiooo 

■:i!l"u 
l8.8Lh. 
224,  JIK) 

3^1400 

SOO 

oisou 

«i;7W 

*?a5 
ii.02; 

«; 
4.-5- 

i:«2o 

1 

4u.ori 

15 

I'ouurtg. 
2S-:tiw 

Kl.OlKJ 
4fl,0i." 

nlxiio 

1S1,7S.I 
42,BI1U 

2.oa» 
in.oot 

*8"8 

Ponnda, 

17.350 

CmI 

1*1 

2,oi>e 

1- 

...'■'*". 1 

...".' 

i.suo 

M 

a-::::::: 

Floimilen  . . 

KliicHfih   ... 
M.-nh«d.-i.  .. 

l-^'h,  irViirV 
I>rfh,    yel. 

vike. '.:.'.'.:. 

S.np 

SmU^.... 

sii»a 

niukrrolV 
S|»..    .Id 

•TMkrrs . . 

Slrliidfiai.B 

4.014 

■.•>.-9 

280 
5li 

Mi 

1 

-I 

-2.r,« 

aoOi 

4.1W  ■ 

251 

3.900 

2)0 

_  B.IW 

lojSl- 

'soo.4ob* 

ii.VeVi 

49l!900  i 

300 
33.45- 

ts.wo 

JO 
S,3M 

■'1 

I 

ii.vso 

2.414 

M.730 

'mo 

I1.2ii3  ' 

438.:0i>l 
2'i0 

8..SC3 

39.7 12s, 

7.310 

CnZ..  h»ii'. 
Kins  emb.  - 

market.;. 

SM.!W 

400 

flO.023 
8,W5 

IB.Jin 

5.5U0 

i.aoo 

:»1.2°S 
188,550 

293.000 

,1 

20.8 ifl 

2ai.*» 

:i20 

2.-0>l 

.S71.l»8 
.fl.li.018 

"792"  " 

'22.i.;iS0'. 
70fl.«l 

4o:i«ii 

:!3H«!ieo 

"VlO 

3:b;740 

8.200.330    192.558  5.»»t.l25    2 


BULLETIN    OF    THE    INITED    STATES    FISH    COMMISSION. 

Stalemeiil  hg  counliei  n/  tUe  product  of  the  fieherirn  0/ .Veir  Jtriejl— Cotitiuued. 


t'^^ii"".'. 

Ktul'.'.'.'.'.'. 

Kiii«n<i]i..' 


ofluni  ... 


Ojnrtan.Hwl 
biinl  pJitni 


Cultliili  . . . . 


saS" 


emu, 
■2.KH- 1      10a 


ifi.tao 


3,5«8|      «,7J5 


2B,(ies.'V75,lil 


Xj.eifl       838.050 


'1 1 


»,M.     M,IUU 
1,414  '      ti.M- 

8il,Bli3.   SIB.BS 


$31S       39.200        «2»2 


.    Paimds.  I  Value.    PduudB.  j  Yal 


00,104       4.013 


2.8M)  1»' 


KAIM     fl^.UW       M9,45» 


FISHKBIES    OF    THE    MIDDLE    ATLANTIC    STATES.  379 

StaltnieHl  by  coiiiiliM  of  tht product  c/  the  fiiheriri  of  yae  Jtriry — Coutlnued. 


I         l.IM. 


(UK.IttjTl 


4,020  I      122  733 
6,701  I     TilT.MI 


a.^ii      5u,eM   U,i3i 

IW  66.UD0  j         IM 

i,'^        233,130  '  Ift.&Ba 


KiDgUth . 

Mi.-lvrel...'. 

Menhadrii..'] 
I'ereU.  Klilte 


SInpwl  fwH  I 

Tm'uS'".:::: 

inlivrlili.. 


i,17e,lSti       ■<,W83  I' 


»I,«<M      I.IK) 


80,707 


',25,017  3.3IH  1a.SU7  ,     2.IUS 

l.(.'<7.711       37,708    B,273,42S    30.702 

H.OOO  SU  G.80U  I        350 


m{    l.TlO 


^2,770     3,  £02, 403 


43.073   i,5o8,oii);  :o8,iM   1,010.377 


i3.44o|  1.704!     3,400       3K   1.408,052!  im.xm   I, 


■a.m 

3S4,IK>S 

45,780, 

S72,4SO 

32,T«I 

S3g,2M 

187.MB  , 

1,MS.»B 

tB3.071 

I  Si' 


2a,K(3  70.514  :,;j.>.iwo  7 


.■0,144  1,5«0        KtJU  1,303.      20,57i 

~,iKO  4,«50  '      Oe.VOU  4.140        04,:JB« 

1,020  103         1,I«0  llui 

12,248  237.523  0.970.000  2011,033  5,31^ 


S1,»06,M2  011,853 


'  IXIin-Hnii   . 


15,000  I      420,000   •30,0110 
l.SOU  .       16.001) !     2,300 


8«0 


imi.LKTIN    OF    Tin:    UNITED    STATES   FISH    COMMISSION. 


SlaU'mrni  hy  rouuiicH  of  the  product  of  the  fisheries  of  New  Jersey — Continued. 


IHOO.              I 

1 

I'imiiiiIm.  1  VuIiio, 

1               1 

Ocoaii. 

1891. 

roUIHlH.    Vrtllie. 

1892. 
I'uuiidrt.  Vuliie. 

189C 
Pounds. 

I. 
Value    1 

Total  fo] 
1891 
Pouiuls. 

p  State. 

1892 
PoundH. 

1 
1 

K]MMltrN, 

Value.  ' 

Value. 

Altminro  — 

2.500 

#50  ' 

2,000 

$40 

4.000 

$132 

3,796 

$90  ' 

4,176' 

$100 

6,410 

$180 

Al««wl\«<»» 

400, 1  no 

4,8WU 

409,200 

4,414 

606,000 

5,580 

1,800.740 

14,453 

2,006,  >•  20 

14,260 

1,985.555 

14.361  1 

lUitrlUii  .    . 

0,935 
9.291,125 

873 

9.250 

1,160 
261,103 

12,035 

1.542 

i,V2«.300 

fil.HVrt 

'  917V3bo 

'37,602 

'  '685,150* 

2*8,967 

340.939 

7,227.920 

4, 705!  873 

178,691  1 

lIlllhM    ItNlt.. 

4.'-H»0 

1.7 

4,6110 

148 

78,100 

2,415 

238.685 

7.091 

230.802 

6.582 

308.802 

10,845  1 

Hoiillu  .       .. 

35,000 

1,074 

25,900 

5,036 

32.200 

1.098 

144,750 

5,144 

150. 6:«  [ 

9.857 

105,643 

4.000  i 

1  'aril           .  .  . 



2  525 

20'i  ' 

2  000 

160 

2,025  ' 
144,938 

3,610 
676,859 

162 

('•itlUll 

1  ^atl^il 

8,800 

2U2 

9,'OUO 

'  *  *  2  80 

I'l.iiib 

1  700 

362 

74 

200 

157.325 

aio 

729,747 

9.7:j5 

2t) 
19.104! 

133.H24 
ftiT 

8,205  : 
38 

8,877 
172 

%    \^l !■    1  •  •  •  <   •   • 

(till    

25.000 

1,000 

"VoVoob* 

**400 

Iff  \'^^ 

5,O0U 

0*  1 
841.011 

26.001 

20,091 

1  \\\M  IImIi     .... 

60,000 
26,900 

I.'VU 
726 

77.000  , 
124.240  1 

190 
980 

56.000 
39  650 

140 
892 

9  '\    mik  ••"••        •••« 

iMiiin 

2.500 

100 

"'"l.hiK)' 

****72 

i'mi 

'80 

I'UWh 

I8),(i50 

U,4A'i 

181.700 

10,975 

198,050 

12.370 

579,438 

37,309 

023,280 

38,594 

565,210 

36.283  1 

Kloutuli'iH  . 

UU,2tH) 

4,252 

157,400 

0,76h 

233,300 

9,469 

923,365 

32.091 

987.895  ; 

33.020 

1,221,172 

36.045  I 

KitiNttUh  or 

j 

lOllU-tHi      .. 

4.500 

135 

1.400 

42 

2,IH)0 

60 

4.500 

135 

1,400 

42 

2,000 

60! 

Uiiddm'k  — 

7.5tK> 

300 

5,0U0 

201) 

2,500 

100 

18.710 

638 

17.940  1 

675 

16070 

4?^7i 

lljiko 



12.040 
49.530 

188  1 
2.730 

12.080 
33.697 

204 
2.298 

8,526 
26,783 

89 

2,000 

""uw 

178 

'"uIk)' 

"""157 

1,9U8 

MttokoitM    .. 

100 

12 

100 

12 

4,3tK) 

642 

9,919 

987 

25.117 

2.316 

22.1i07 

2.747 

Mttutimlou 

l2W.2iH» 

730 

133.&O0 

8l>2 

4,092,200 

7,673 

30.391.227 

6;i.535 

20,670.,V42 

56,974 

10,505,541 

48.53,> 

MiiUoi 

'           500 

20 

650 

26 

600 

23 

92.400 

.M31 

88.350 

4.1^V2 

43.500 

2.458 

IVn«l).  wliito 

15,400 

1.035 

14,3i1» 

1.007 

-'0.8t0 

1.510 

215.278 

15.261 

193.724 

13.5,19 

182,887 

12.630 

iVich.Noilow 

a72.MH> 

iy.o75 

39U,5tK) 

20.775 

297,250 

15,715 

488,524 

26.291 

5iHI,238 

27.219 

394.332 

21.767 

IMK.^ 

^.2^0 

520 

5,5lK) 

550 

6,41K) 

040 

18.940 

1,859 

19.485 

1.904 

18,St!0 

1.811 

Sv«i> 

l>iK» 

24 

UOO 

24 

14,900 

561 

16,221> 

630 

25,682 

855 

48.150 

1.579 

1    618,500 

24,8*^5 

29l.7vO 

12,128 

811,925 

13,736 

3,560.419 

139.W2 

3,731,538 

147,693 

3,892,311 

15  {.431 

Sliuvt 

.«•«.. . 

9,6W 

7,W 

10,622,719 

409.659 

10,225.455 

443.4;i8 

8,740.518 

582,221 

Sh»H»|»*»ht^U  . 

"5. 000 

" ' '  832 

5.050 

86y 

11,014 

1.91U 

23,MU> 

3.772 

26.2.^ 

4,013 

37,3;i7 

5.401 

Skat\M  .     , . . 

9.300 

;65 

7.050 

:i!>3 

5.700 

286 

1 

1         .  . 

luwoWt^i^l . . 

U.7T5 

2,702 

U500 

iV485 

lis  100 

3,320 

5a.05i> 

9.700 

78.301 

12.620 

117.254 

15.907 

S)H»t.<«     H  II  il 

0  iMkom  . . 

1.8<V 

00 

\KH> 

32 

1.200 

4d 

78,010 

,        3.;i36 

106, 68J 

4.521 

184.182 

7,424 

S'lJIU^It^AJJIlO  . 

38«s7V0 

14,1^73 

aw>ow 

12,428 

90li,7UO 

31.100 

4,073,008 

;    180.465 

6.l»0*2„^63 

201.515 

7.540.196 

208.  C5 1 

SthlH^UmM- 

77.400 

U523 

«*»,IIK» 

IT.61M 

63,750 

12, 71^4 

328,196 

t      47.045 

'2118.104 

43,296 

219.675 

33,  »5 

SUlVjitHXU.  . ,, 

' 

««««*«   . 

5,2iK» 

2«l> 

455,775 

11.868 

452  6:;o 

10,019 

448.887 

8,829 

Siiv'k*^!"* 

a.Voo' 

" 'w 

"iiwM 

115 

2,200 

no 

56„M« 

3.914 

5<i.68i» 

4.0v>^ 

53,430 

3,007 

T«uUi^ 

v\UH> 

Ul 

4.*X» 

K3 

«^6(V 

226 

89.»45 

3,654 

iH».437 

3,85M 

93.0;5O 

3,723 

Oth»rU«h 

4.1W 

M 

3»550 

91 

4>45i) 

118 

63,622 

i        3,0kV 

73  217 

3. 152 

U>5.122 

3.23<« 

1 

142, 3X« 
275,5t!0 

i        5,317 
31.675 

*M0  111 

9  4^ 

104  433 

7  '^67 

50k  OOM 

\X^> 

*  48,41^ 

'*\4ii> 

'   V4,V2V 

'5.032" 

^v  V'»  A  t.  L 

35.380 

4«.«9.52»> 

37.0*2 

3,335,70i» 
185,321 

8L573 

•»  TOji;  a{«»» 

7  534 

•*  0*25.460 

5.3oy> 

8»ii\» 

'«Vi> 

'      5.K«U> 

iiv 

ioob 

'"24b 

13.683 

165,  oa 

12,403 

143. 9«A^ 

io"?oi 

Shr.iui*  .,, 

i,i»5^ 

5i» 

1.2U0 

t?^» 

75t> 

500 

1,05<» 

525 

1-2 'O 

6l»«v 

750 

3^.^) 

6,00v> 

2VX» 

1 

,     UMi^rk«»i  .. 

^IDkWW 

.<^::i3 

2?Wkir:5 

3\T2« 

45l?,7ve 

52.5:v 

7.86d.515 

1.218,792 

7,686,3^^ 

1.227.900 

8.047.151 

1.270.5^ 

Ov»lvi-«.  w^^ 

I     4AV7lv» 

UVv\3ii 

4«s^m:5 

Iti^u)^ 

«K,5*5 

35,812 

7.S5«R.«k;i» 

375.388 

8,428,245 

411.r,?9 

10,i:-7.14«' 

4«,'.«0 

l'UllMk»\4^ 

i?\Di^^» 

^.ow 

iH.i'W 

l.v2v» 

i^^vW 

US4V 

815,27Vi 

47.IJ90 

827.1k  0 

47.:i«» 

5i<'^.430 

34.020 

:!*J^»M 

2^X344 

2rr.85« 

27,4I>4 

774, 4iM 

7T.;J0» 

S,396;.3^ 

;    J42.6ST 

X454.024 

37l.«53 

X9S»\57^ 

343.221 

'l\^rt*4«ifc» 

UvV^*^ 

3T> 

l.v^ 

3aK> 

l.y7$ 

3cv> 

2.5**^ 

!           7T0 

3,280 

1,074 

2.5*- 

907 

I^I'IWa    ,., 

l,2i>0 

25 

1 

2.7V6 

00 

1 

A.»4!vv>t^ 

i^^?»> 

4.l5U»ki 

22;j;8l*i  Aim,*» 

32<J^H  -8.T3lM)*> 

3;,  447,351 

7«,ll«.,.*80 

x  520, 057 

ri20T4;J4 

:;,040.382 

lk<  cikh'h  bj$  d^fiViYHt  forms  o/appiMrat^*. — In  the  teu  counties  of  New  Jen?ey  hav- 
ing v^^s^^'^l  fijvheriecis  in'stei^  taken  with  dretlgeSs  tongs^  etc  iH)nstitute  a  more  or  lesc> 
iin)Hnt)int  t^irt  of  the  yieUU  exivpt  in  the  one  county  of  Middlesex.  The  yield  of  the 
ve^s^^l  tistxorit^  in  ISi^t^was  valuetl  at  #l.2tWUvVi\  of  which  ^UlTKtUl  represeuteil  oys- 
ters^ #H.5^i  ^tuahi^^TJs  ^4.:>Tr>  cralv-s  #2.i;^  K^lvjiterss  and  *44.;V10  fish.  Purse  seines. 
Unt\!^  and  jn^ts  are  usetl  in  the  capture  of  fish.  In  Atlantic,  i»urlin^on,  Monnioath, 
and  iVvAU  ivuuticvj^s  seines  are  o^i^rate^l  ft>r  menhaden,  the  yieUl  oi  which  fish  in  l>5^ 
was  UKoilvV>^>l^  tkiHUidss  x^lue^l  at  #;^K4«%\  lines  are  employetl  for  bluefish.  i^-ni.  Si-u^K 
sea  Ikiss,  and  s^^vietea^ue  iu  Atlantic,  Cae  May,Cnmberlartd,  and  MonuK^uth  ciHiuries: 
the  output  iu  ISi^l*  was  ;^J^^,4tK>  |K>uuds,  Uaviuv:  ^^  value  of  ^1;k.>u\  Pots  are  tt>e\l  to  .t 
l:miti^\l  cvteut  ou  vessels  tisUiu^  frvmi  Cav^*  May  and  Huds^Hi  cvHinr ies:  x7iH>  |K>i:tKlsoc 
eels^  worth  ^^ICv  auvl  C>4^>^H>  |khiuvIs  of  lolK;>ters  w^^rth  #-,4.56w  werv  thus  taken  iu  I55>^. 
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The  yield  of  the  shore  fisheries  of  New  .Jersey  iu  1892  was  49,383,552  pounds,  with 
avahie  of  $2,352,024.  Seines  took  (),442,(]59  pounds,  valued  at  $153,030;  ^ill  nets, 
8,945,066  pounds,  valued  at  $508,484;  fyke  nets  and  bag  nets,  820,025  pounds,  valued 
at  $39,039;  pound  nets,  trap  nets,  and  weirs,  10,002,007  pounds,  valued  at  $194,919: 
lines,  10,508,243  pounds,  valued  at  $404,092;  pots,  247,900  pounds,  valued  at  $15,005; 
dredges,  tongs,  rakes,  etr.,  11,549,952  pounds,  valued  at  $903,147,  including  rrabs, 
lobsters,  shrimps,  terrapins,  and  turtles;  other  minor  apparatus,  200,500  pouuds, 
valued  at  $12,508. 

Considering  fish  proper,  it  is  seen  that  pound  nets,  trap  nets,  and  weirs  take  larger 
quantities  than  any  other  elass  of  apparatus,  squeteague  constituting  more  than  half 
the  quantity  and  value  of  the  yield.  Next  to  the  pound  nets  in  quantity  of  catch  and 
greatly  surpassing  them  in  value  of  products  are  hand  and  trawl  lines,  the  bulk  of  whose 
yield  consists  of  bluelish  ami  sea  bass,  (xill  nets  come  next  in  quantity  of  fish  taken, 
and  surpass  all  other  apparatus  in  vjilue  of  products,  shad  being  the  only  important 
sj)ecies  thus  taken.  Seines  are  fourth  in  respect  to  both  quantity  and  value  of  the 
yield,  and  have  as  the  most  prominent  fish  shad,  strii)ed  bass,  alewives,  yellow  perch, 
and  squeteague.  Shad,  fiounders,  alewives,  perch,  and  eels  form  the  larger  part  of  the 
fyke-net  catch,  and  have  more  value  than  all  the  other  fish. 

Seines  are  most  important  in  Ocean  and  Cape  May  counties,  gill  nets  in  Salem  and 
Cumberland  counties,  ])(mnd  nets  in  Monmouth  and  Ocean  counties,  fykes  in  Burling- 
ton and  Hudson  counties,  and  lines  iu  Monmouth  and  Cape  May  counties. 

Statement  by  counties,  apparatuSf  and  species  of  the  yield  of  the  vessel  fisheries  of  New  Jersey. 


Apparatus  and 

1 

Atlantic. 

1^ 
Pounds. 

90. 
Value. 

Burlingt 

on. 

i             189 

D. 
Value. 

1891.                          1891 

> 
Value. 

1891. 

k^alue. 

$113 
7,700 

1892. 

!  Pounds. 

Pounds. 

Value. 

Pounda. 

1 

Pounds.    ^ 

,              1 
Pounds.:  Value.^ 

Seines: 

Drum 

1 

87,000  1 
4.702,410 ! 

4.789,410 

i              1 

Menhaden 

Total 

Lines : 

Blueliah 

Cml 

Sea  basH  

Squetejigue 

Total 

MiHoellnneouH: 
Oysters,  market 
Oynters.  aeed. .. 
Qiiahogs 

Total 

(iraud  total 

Apparatus  and 
species. 

Lin»'s: 
S<'a  b«ss 

Dredse-*,   rakes. 
;          and  tongs: 
Oysters,  market. 
Oysters,  seeil  . .. 

Total 

Grand  total. 

4,350,000 

$9  062 

2,400,000 
2,400,O0<' 

1,700 
a3..500 
48.000 

2.000 

$5,000  1,800,000 

$4,500 
1,500 

100 
3.600 
2,:'.04) 

160 

7. 067,  i  00 
7,067.100 



$10,600 
10,600 

1 

.  4,350,000 

5,200, 
6«.6<50 
58,000 

2.000  I 

9.062 

5,00*"  |1,800,000 

85          2.000 

2.890  ,      79.000 

2,400        53,000 

100          3.200 

7,813 

260 
1,460 
2.1H}0 

100 

1 

1 

i 

1 

.  •;  . 

1 
■*• 

137  •>0U  1 





1 

.      131.8<50 

55.664 

.     134,960 

46,800 

4,720 

9.417 
5,836 
4.797 

135,200 

38.962 

131.950 

51,81»6 

.5,475 

6,160 

10.075 
5.116 
4,457 

6.657  '      77,700 
4,905       139.825 1 
5,640        39,616 , 

_    -  -  —           — 

1 

1 

17,500 

750 

17,500 

750 

, 

...... .. 

17.500  1 
4.806.910 

237.424 
4.719.284 

20.0.'.0 
33.8:^2 

222.808 
2.758.008 

17.202      2.57.141 
27,677  2.194,341 

19.648 
30.308 

17,500 
T.<"84,6tK) 

750 
11,350 

750 
8,503 

ter. 

Cumbt 

'Hand. 

1 

.  Pound}* 


J90. 
.  Value. 

Glouces 

189 
Pounds. 

1».0IK» 

3.9.M.513 
,4,349,275 

It. 
Val.u>. 

$:;6't 

573.718 
19«.95^ 

18J 
Pounds. 

.3,6J>2.6{k6 
4.X17.827 

8.510..')23 

8..')10..VJ3 

n.                          189 
Value.     Pounds. 

10.000 

2_ 
Value 

$:{0( 

640.6.'i(l 
291,^55 

1891. 

1892. 

Pounds.   V 

alue.  1 

*ounds.    Value. 

1 

1 

!f577.661 
228.<H>0 

8.400 
17.500 

$900 
8<0 

1 

....  • • * • 

4.185.580 
5  887.105 

1 
17.500        $875 

8,306,788 
8.315,78« 

772.676 
773.036 

806.267 1 10, 072. 6?<5 

941.61.') 
941.915 

2.>,900 

1.775 



=  -  ._:    - 

17,500          875 

806.267 

10,0?<2.685 

2.>.9tK) 

1.775 

17.500          875 

382 
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Statement  hy  counties,  apparatus ,  and  species  of  the  yield  of  the  vessel  fisheries  of  Xeiv  Jersey — Cou tinned. 


Apparatus  and 
species. 

Camden. 

— 

Cape 

May. 

1890. 

1891.             '             18S 

1 

1*' 

1890. 

1891. 

1892. 

Pound.s.!  Value. 

i 

1 
Pouuds. 

Value,  i  Pounds. 

1 

\ 

'^alue. 

Pounds. 

Value.    Pounds.    Value. 

Pounds. 

Value. 

Lines : 

Blueflsh 

Soup 

1 

800 

$40 

8.700 

3,000 

91,500 

32,000 

$385  i       5  100  ;       «2.'1.1 

3  700 

«ifi.^ 

180 
3,410 
1  2r»0 

1,500 

60,500 

iOOO 

75 

2,205 

130 

Sea  oass  

Sqaeteague 

Total 

Pots. 
Eels 

3.700 
4,500 

148 

38,000        1,420 
2,000              80 

i:ir. 



9,000           323 

135,200       5,225  i      71,100       2.645 

43,7(>0        1  <^>^*> 

a  7nn 

* 

8,000 

480          9.500  1         4.30 

19*; 

Dredges,  rakes, 
and  tongs: 
Oysters,  market. 
Oysters,  seed   . . 

Total 

Grand  total. 

'        '                      1 

363,398 

488,600 

1 

52,990 
22,130 

395,738 
570,500 

$01,670 
28,050 

469,350 
658,700 

$73,625 
32,970 

167,300 
126,700 

25,694 
6,325 

81,550 
144,550 

14,650 
7,358 

I 

127,960     20,680 
234,500      12.005 

851,998      75,120  1 
1  -.           1 

966,238 

89,720  ] 

1,128,050 

106,595 

294,000  1    32,019 

226,100 

22,008 

362,460  '   32,685 

860,998 

75,443 

966.238 

89,720  ] 

1,128,050 

106,595 

437,200  1    37,724 

306,700 

25,083 

409,860     34,495 

1 

Apparatus  and 
species. 

Hudson. 

; 

1 

Mid( 
18J 

Uesex. 

1890.                        1891. 

1892. 

1890. 

)1. 

1^92. 

Pounds. 

.                               1 

1  Value.   Pounds. 

Value. 

$280 
2.478 

Pounds. 

5,000 
34,800 

Value. 

$250 

2,4;o 

Pounds.  Value 

.  Pounds. 

Value. 

Pounds. 

Value. 

Pots: 
Eels 

6,000 

i       $300 

i 

1 

5.600 
35.400 

1 

1 

Lobsters 

Total 

Dredges,  rakes, 
and  tongs : 

Oy  st^jrs,  m  arket . 

Quabogs    (hard 
clams) 

30,000 
36,000 

2,000 

11.250        511600 

1 

1 

1 

2,300        41.000        2.758 

39,800 

2,680      11,250          GOO 

1 

i      38.500 

1 1 

65,100 

9,300 

5.500 

42,000 

6,000 

1               I 

1 

1,600           16.1         8000 

$1,250 

1 
1 

Total 

Grand  total. 

1     ■■' 

1 

5,500 

1.60 

1 

1 

1 

65,000 

9.300  ,      38.  .500 

42,000 

6,000 

0  1       163        8.000  i      1.250 

101,100      11,600 

1 

8,686      12,85 

,       79.500 

8.258 

81,8U0 

0  1        763 

8.000 

1,250 

, 

1          '        1        ' 

Apparatus  and 
species. 

1890. 

Monmouth. 

M 

1 

Poun 

1 

Ocean. 

1             1891. 

^2. 

1890. 

1891. 

1892. 

Pouuds 

.    Value 

'.    Pouuds. ,  Value.     Pouuds.    Value. 

ds.  Value.  Ptnmds.  Value. 

Pounds 

Value. 

1 

Seines : 
Menhaden 

Lines: 

Biucfisli 

Sea  bass 

S(iueteagau 

Total 

Pots : 

Eels 

Dredges,  rakes, 
and  tongs: 

Oysters,  market. 

Oyst^Ts,  seed  . . . 

Quabogs    (hard 
clams) 

Mussels 

Crabs 

Total 

Grand  total. 

12,265,80 

0    $24  350  7  535  610    «2.-i  7di     4  H34.560  !  *19.484 

1                   ; 

[                   1 

1 

1 

3  881  400 

^n  d^i  ! 

0       11.130      22:'j.00( 

:                                      ; 

- 

1 

1 

• 

271.00 

[)        6  .'{Ot 

1 

1  i      146.500 

1 
4,395      20.000    $1,600   i 

35,000  1      1.050        40,000        1,000  1        30.000 

900 
100 

1         '         .'    ' 

1              11                '             : 

2.500           125  1        2,000  |         10(J 

1            2.0U0 

.'                   '                 '                   1                                     '1 

308,500       12.305      267. 000  l       7.400  1      178.500         5.395  1     20.000       1.600   ! 1 1 

■      1                   1 



' 

1,923  1          11 

1                  i 
5 -- 

1 

, 

1 

! 

j 

i 

i 

1                            1                 1          •  '1 

512,751 

1 
1 

1     70  9<)fi     r,(u:u 

)     «•»  inr 

>        471,905      67,000 

1               1 

:              1               1 

...' ■ : 

700 

Rn 

84  000  1      6  000          4  200  i          30(1 

1   1 

i                   -                1                   ' 

23,800     1,000 

1 
24,500     .3.100 

505,272,    53,007      591,144      72,373 

' 6,000           20(J 

102.333'      2,78H      184  1111      fi  0;{4 

1 ; \ 

430,048  1    04.009:    10,.500      1,109,    20.256    $2,154 

i ; 

I         118.233         4.37.') 

1                                                       1 

1    1,349.79. 
1  9,152,401 

, 

1 

1.204.35.'>    1.12,70 

5    1«1.70'J 
J    194,89fi 

1 

1,026.1 

86    135,98*       I0..'>00      1,109,    20,256  |    2.1.')4        49.000,   4,180  i 

13,780,571 

i    169,47 

6,039,2 

46 

100,86;; 

30.500      2.709      20,256 

i 

2,154 

3,930,400 

10.621 

1 
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Statement  by  coitnties,  apparatus,  and  species  of  the  yield  of  the  vessel  fisheries  of  Xew  Jersey — Continaed. 


Apparatus  and  species. 


Seines: 

Drnm 

Menbaden 


Total 

Lines : 
BUiefish.... 

Cod 

Scnp 

Sea  bass  . . . 
Squeteaj^ue 

Total 

Pots: 

Eels 

Lobsters . . . 


ToUl 


Dredges,  rakes,  and  tongs ; 

Oysters,  market 

Oysters,  seed 

Suuhogs  (hard  clair.s)  . . 
ussels 

Crabs 


Total 

Grand  total. 


Total  for  State. 


1800. 


Founds. 


23, 682. 900 


23, 682, 900 


305, 700 

66,660 

3,000 

197, 200 
41,000 


613, 5G0 


15,923 
41. 250 


57, 173 


5, 130, 125 

5, 218,  535 

564, 172 


102, 333 


Value. 


$44,012 


13,415 

1,460 

180 

7,868 

1,610 


24,533 


895 
2.600 


3,405 


742,925 

240. 874 

59,  076 


2,788 


1891. 


Pounds. 


87,000 
14, 638, 020 


44,012         14,725.020 


231,800 
83.500 

1.500 
148,  500 

8,000 


473.  300 


15,100 
35,400 


50,500 


4, 811, 786 
5,  68rt.  527 

671. 296 
6,000 

184.  Ill 


Value. 


$113 
38,494 


6,620 
2,890 


75 


5,605 
330 


15,520 


710 
2,478 


3.188 


748, 333 

209, 009 

81,417 

200 

6,634 


1892. 


Pounds. 


10,515,960 


38.607       10,515,960 


152,200 
79,000 


131.000 
7,200 


369, 400 


8,700 
34,  800 


43, 500 


5, 375, 195 

6,961.430 

500.164 


118, 233 


11.015,165'    1,045,663         11.350,720       1,106,553         12.955,022       1,247,582 


Value. 


$30, 425 


30, 425 


4,680 
8,000 


4,920 
340 


13, 510 


375 
2,436 


2, 811 


827. 710 

343,  931 

71,566 


4,375 


35,368,798       1,117,703        26,608.540       1,163,868 


23,883,882        1,  2y4,3.=>f 


Statement  by  countieSf  apparatus^  and  species  of  the  yield  of  the  shore  fisheries  of  Xcw  Jersey, 


Apparatus  and 
spi'cit's. 


Seines: 

Alewives 

Ctttfinh  

Menhaden 

Perch,  white.... 
Perrli.  yellow... 

Pike   .: 

Shad 

Strijied  bass 

Slickers 

Other  lish 


Total 


Gill  nets: 

Shad 

Striped  bass. 


Total 


Fyke  nets; 
Ale 

Eeb 


WlVi 


Perch,  whitH. 
Shad 


Striped  bass. 
Total . . . . 


1890. 


Pounds.    Value. 


65,786 
10,071 


$186 
604 


4.356 
12,914 
171 
22,558 
500 
514 
100 


106.970 


261 

774 

17 

600 

50 

31 

5 


Gloucester. 
1891. 


Uudson. 


1692. 


Pounds. 


80.858 
7.200 


3,786 

11,5(10 

171 

25,380 

643 

328 

71 


1890. 


IS'Jl. 


1802. 


Value.   Pound.s.    Value.  Pounds.  Value.  Pound.s.  Value.  Pounds.  Value. 


$267 
432 


58,288 
9,428 


$107 
566 


227 

6U0 

18 

C.'0 

04 

19 

3 


2,528 


644,700 
2,956 


647,656 


25,788 

3:^ 


129.937 


2,:{70 


614,050.    28,112 
2,457  I         295 


26,143  I    617.407  t    28,407 


3,428 

10,714 

114 

19.343 

457 

214 

86 


206 

643 

11 

G7.'> 

45 

13 

4 


25,000 


$500      10,000  ,       $320 


102,072        2,360 


678,650,  50,414 
1,023     195 


680,273  I  50,609 


25,000 

500 

£ 

16.000 1    320 

360,000 

$16,200 

320,000 

16,000 

1 

252,000  [  15,750 

1             

360,000 

16,200 

320.000 

10.000 

252,000!  15,750 

1,000 
1,0M 
2,400 
160,000 
2,800 


15 

800 

53 

1.000 

48 

2.4.09 

6,225  I  124,000 
140  I   2,700 


12 

50 

49 

4.900 

135 


900 

1,000 

2,300  I 

130.000 

2,500 


13 

50 

46 

5,850 

125 


173,250   C.481  130,959 


Miscellaneous :   | 

Lobsters 

Oysters,  market. 
Oysters,  seetl 


21.. 500  ,      1.075 

52..'>0()        0.0<J0 

247.800      17,700 


20.ono 

49,000 
245,000 


5,206  I  136,700       6,084 


1,000  i    15,000 
8,400  I    42,000 


750 
7,200 


Total 


17,500    210,000  I   15,000 
321,800      27,775  j  314.000  1    26,900  ,  267,000  \  22.950 


Grand  total.     754,626     28,071 


747,344  I    30,777  ■    782,345  ,    52,969    865,050      .50,456  i  789,959      48,606  ,  671,700  ,  45,104 


8S4 

Ulnfrmml  lig  m 


m«'.i '. 

ntrl|>nl  lw»i . 


Hl:(,),KTIN    <>y   THK    USITKIJ    HTATEH   PISfl    C0MMI.S810X. 

j»»iM,  „,,,,„•  nlHn,  n«'t  •jH-'itm  '•/  the  yii-bl  of  the  thurt  Jiiherin  oj  AVu  Jeriri/— Coutinued. 


1nl«l . . . 


\m\«i. 

TWiil 


i.wm 

IM.NO 


'"a.*io 

M.flWI 


jz:! 


435,0001  21).M0 


Miol... 
w... 


znii|        -.IIP         i,ni»|        IjVij  s.'O,  j« 

XW^Wt  I Tj-'M   i.S'^lWO  |_^l,»Ki  L,1l>-\U'il''"tl,iH1 


sia;«»o    is,iwi|  «(i,n(io.  iMM    •ih^th    ikkkj 

yiir*,MH]lWi.n*s  l.WM.JH*  ITOBft  i;^i.'7?»  "iftii.w*;. 

:i.Mi»,'rti-1W.^^.f'Tii,<*'fi».«K|s>'^,«i  Maws  ^ai,■soo    Ss.w 

Hii'ifnrttnn  find  "d'nirfi 


f«s 

SiaE^*"**- 

l.XM 

^^ 

I.IMP 

Tt 

*"' 

T«tlll 

■i5*w 

_*!*•. 

'l'"-.'^  , 

S,-!!-     ■ 

Ji  W: 

T?*"' 

"s:m:p    ^J* 

s  :^L-. 

s:% 

bl'hri  H.li   .!!! 

'^^r. 

=■?:;:  ^^ 

'^;: 

'??::i: 

i,flif 
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Statement  by  counties,  apparatus,  and  species  of  the  yield  of  the  shore  fisheries  of  Xeto  Jersey — Continued. 


Apparatus  and 
8i>eGie8. 

Burlington. 

Camden. 

1890.                         18fi 

»1. 
Value. 

1892. 

1890. 

1891. 

1892. 

Pounds.    Value.  Pounds. 

Pounds.    Value. 

Pounds. 

Value.  Pounds.  Value.  Pounds. 

1 

Value. 

Seines : 

Alewives 

Bluetish  

Butter-fish 

Catfish  

Drum 

Flounders 

Kinirflrtl 

Mennaden 

Perch,  white 

Perch,  yellow  . . . 

Pike 

Sea  ba.ss 

Shad 

532,860      $3,027      498.040 

4,200           175          3.500 

2,900            05         2,960 

3,800           120          4,000 

240 

$2,870 

145 

67 

125 

3 

1 
474,080      $2,711 

126,200 

$1,262 

118,400 

$1,184    110,320 

$1,103 

3,500 ,         110 

' 

6,600           300         7,800,         355 

900            42            800            38 

23,500            55       36,750            83 

13.200           970        13,100  '         950 

600             48             80()             64 

4,100           350          4.000           340 

3.000           120          3.200           130 

204.184      10,840      197,774      10,505 

1,200           120             600             60 

1,000             50          1. 000  1           50 

2,500  i         125 
500             25 

1 

10,000 

760 

■ 

; 

.'.'.'■, 

3,800           320 

1 

1 

182,537 

10,657    318,850      18.220 

29'8,55b'     17,060    2(i6,Oob  j    15,266 

Sheepsliead 

Sjiots  and  croak- 
ers   

500 

25 

1 

1 

1 

Sque^n^ue 

StriiKrd  bass 

SucKers. .. .. . 

109.000 

14,300 

3,100 

lOii 

4,595      112,0(J0 

2,645        14,100 

69          3,150 

5             100 

4,800 

2,570 

69 

5 

3,000           120 
7,200        1,450 
2,900             63 

1 
*  •  ■ 

1 

1 

1 

t 

Other  fish 

Total 

Gill  nets: 

Perch,  white 

Pike 

Shad 

Soueteacrue 

t 

1 

928,544 

450 
750 

23,596      903,904  1    23,229 

690,517      16.366  ,  445,050 

19,482  :  416,950      18,244 

376,320     16,303 

33             800 
72          1.300 

52 

118 

18,835 

200 

8 

15 

465 

1,200             84 

1 

! 

2,100 

285.950 

10.000 

300 

1,000 

198 
15,286 

500 
24 
30 

. 

357,525      20,071 

333,2>^8 

4,000 

100 

500 

366,800  1    14,672 

346,850  1    15,856 

372,050     28.638 

Striped  bass 

Suckers 

Other tiHh 

Total 

Fy  ke  nets  and  bag 
nets: 

Ah'vvives 

Black  baHS 

Carp...... 

400  1           12 

2,000           240        2,124  [        255 

1,000          120 

8.800  '         440          9.300 

'                1 

8.300 .         415 

i i 

1 

307,925 

■- 

182,850 

20.628 

349,288 
19»  .'S.'iO 

19.693 

308.850 

16.537    368,800      14,912 

348.974      16,111  1  373,050 

28,758 

916 

999 
392 
160 

2,625 

1,207 
110 

4,444 
934 
328 

4.2.54 

183,595 

4.885 

2,025 

31.925 

19,200 

2,400 

58,595 

13,025 

0.950 

21,935 

41,560 

9,455 

918 

684 

162 

2,499 

1,344 

120 

4,687 

1,042 

349 

4,000 

3,265 

704 

► 

2,0(50           288  '        2.800 

2,525           202          2.000 
37,700        2.896  '■      33.565 
22.340        1,518        17,280 

2.920           146          2,200 
5:5,980       4,303        55. 550 
15,200        1,201        11.680 

7,340           362          6,524 
29,075        5.781        21.110 

' 

i 

' i 

Catfish 

'               1                               1 

Eds 

i                     •..••.. 

Flounders 

Perch,  white 

Perch,  yellow. .. 
Shad..'. 

i 1 

1 

i*                   '  ""i 

1                1 

I                . 

Stripe<l  bass 

Suckers 

Other  fish 

Total 

Line.-*: 

Black  bass 

Catfish  

Eels 

Flounders 

Sea  baas  

S^iueteaffue 

Striped  bass 

Other  fish 

Total 

Pots: 

Eels 

' 

43.525        3,422        45,450  ,      3.576 
11,125           815        10.925  ;         814 

, 

, 

1 

410,640      21.870      408.634  i    19.843 

395,550 

7.150 

10.350 

6.480 

20,374 

4.875 

r  ■    ■ 

6.450           774 

........ 

585 

858 
725 
454 

! 

1 

10,000 !         701 
9.325  ;         0.53 

11.650           816 
7.550           529 

: 1 

1 

1 

1 

15.0(H)  ■         COO        12.500           500 

4.200            180  ,        3.700            100 

165,000        5.850       K5.r.(X)        3.900 

13,200        1,584        11,,')75        1.389 
2,225           134'       2.625           158 

. 

1 

::::::::;:::::::;::::::::':•:::■;:• ;---;•; 

9.075 
2.250 

1,161 
136 

1 

;                 1 

223,825      10,287      141,550       8.226 

35.905 ;      3,334 

1                        1 

1.200 

'    '*    "1 

20,000        1  OOO       24.000 

4.000 

200 

! 

Elinor  apparatus : 
Eels 

^li.scellaneous: 

(JuabojiH 

Oysters,  market 
Oysters,  seed  . . . 

Total 

Grand  tot:il. 

1 

5.500           275         5.000           250 

i            1 

79.810 

--         1 

798.104 

764.400      76.442 

98.800        9.>80 

71.0,"iO        6.598 

126.000        3,600 

1 
1 

1 

274.295      28  502     279,524      2i».288 
340,542      l').87()     342.300      10.224 

■ 

i 

1,418,941     119.188  1.386.224   115,954 
3,375  375    196,844  3.218.600  188.395 

295.850      20,078 

1 

1.730,672      76,889  ■  813.850 

34.394 

7C5,i»24      34,355    749,370 

1 

1                             ! 

45,061 

F. 

C.  B.  189 
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iMBlies,  apparalw,  and  upeciei  of  Ike  yield  of  the  tliorefii.heiirt  of  Snr  -ftrwj/— Coutiuued. 


'"'"^i'i."" 

Cape  May. 
1801, 

■•oiinaii. 

it;suo 

VJ.WfJ 

kIsuo 

81,750 
42,  MO 
12,000 

2. 

m 

lg».                      1801. 

1M2. 
Podndiu  .Value. 

15,400  1    1154 

48,800 

IS 

19,8110 
34;2O0 

80 

3,363 
2  8)4 

0.111 

Pounds. 

36,400 

MJOO 
1,IH10 

.-.4;5wi 

8;j«o 

18,000 

Vnlat. 
•384 

m 

42U 
4,870 

Val,.«. 

l-onnil..  V»Iq...  Pom).l«,;Val««, 

17.3M'    1173       18,500 1    |I65 

BHtWrUsh 

810 

!.000|       m 

2,l«(!        131  1        1,600!        00 

5'i.fc:::::: 

1,U48 

Parch,  wLite-... 

Z.llBI       127 

a.M2t     100 

'■i 

2*1 

•■S    '1! 

Z,J)00 

180 
UO 

3.100 
100 

429 
15 

'  'siiu 

lEir" 

7U       lisifl*!       67S|     14.5WI 

-as 

12,500        S2S 

Spanitb  lOHck'i. 
3pol.audrr«ak- 

l»2l5«U 
27,000 

500 

IS 

1*,M0 
71,7IW 

12,29S 

9500 

1      1 

'         '1 

lisF---- 

I61..W0I    11.165 
48,850        4.M5 

■z\   %     ^\   t 

Wi         29 

150           0 

Tfliw 

100 

«0 

i.»a        120 

1.200           4S 

lioco 

:^Mo 

isioao 

811 
l.WO 

other  Si* 

GUlnetJi: 

Alewivea 

BtoelUh 

Sr."-'::;::. 

'W.32sl    1.375        aB.IWai    1,450 

_^ooo,J^ 

5,100 

m;iioo 

58 

sou 

l^SSS 

_7J 

i:5oo 

BJO 

80 

as 

i,w>o 

IW 

■ts 

-iVm[- 

1 

::::.;:,........j........._......| 

550,412  1  tO.077 

585,010  [a!,43IJ 

47B.M0 

91.832 

Si«»<ah  macli'l. 
Sl»taaii.lcroak- 

2U0 

SI 

-a 

OK) 

200 

2iioou 

50 
880 

ssiuou 

fW 

1 

1.866        ifM]       iV^I      Vw 
438,350    11.239     428,700'   D.SS2 

2,083 

3»,iai 

7,.no 

aturgoon 



12.760 
JSB^IW 

550 
.1,000 

— 7;a75 

'«H> 

«oo 

4;2o» 
~gi),T.io 

155 

E5 

30 

150 

8J^ 

n 

Tolal 

1M,100 

85 
MO 

213 
-87*8" 

184.200 
3,750 
0,000 

^I6a_ 

250 

Peroh,  Bhit«.... 

sXTu."!:::- 

Total 

PoDndnets: 

B.J80 

_ll,aS0 1        53a 

'■i    1 

500         :» 

2,200          184 
172,0001     5.18U 
U.400           708 

-To5;»o-  ~<i.im 

7;8U0 

2,aoo 

10,400 
£2S,1U0 

Perrli,  while.... 
Penh,  vellow... 

SqueMnaue 

Striped  Bmb..-. 

Tolal 

Lloeo: 

3;244 



'":C 

103,80V 

ifliaw 

16,8110 

8,000 
050,900 

S,340 
sou 
72U 
32J 

22^,5U0 
M.VIM 

10  000 

*";uoo 
la.iou 

158,000 

853 
20,  MI 

a.ms 

■iVi 

S"'" 

mS 

^X^iEr^v.- 

74,3M|  .       .      1 

52,2110 1     2,Z48 

185.500 1     0,875 

1.5M  !         ,1 W 

U5-',0OS".~55,i«3" 

-  lii-  S 

67.400 

14B.4CM) 

I.OIHI 

"467oo0" 

2.800 
100,227 

7^ 

StriM  UaaB.... 

'r«i""S 

Total 

Pot.: 

Minnr  npparalm ; 

?:."..:L;!^: 

\a.m 
-«TdOo- 

Total 

:-i 


FISHERIES  OF   THE   MIDDLE   ATLANTIC  STATES.  3**? 

'iti,  apparalii»,aiid  tpeciet  of  fhr  i/irtd  of  the  ihortfi>herie»  of  Stvi  Jtrteg — Continued. 


(.■niln,  hatd... 
rr,i1.«.  king... 


iin<l«.     VuliK'.   ['oupOi.  VbI.ik.     PaiiDila.  Vsliii'.  I'ouikIx.  ruin*. :  Paiind8,:Value.|  PciunilB.  Value. 

n,200     »2,32S|     M.UOO     K.Mil     W-OOO     W.Tiw' '-.. I 

M.liv       7.T«1  S.M^.Min       8.Tiej|,giu.4W|     *.--i»  311. OUU      K!K     -i-it-itot    MM]    IM.OOO      (UO 

ij.eoo    io,5iu    sat.ouO'  M.mo    aas.^oo    M.ajfl -.. 

IS.eW     r4.33)     2«B.07&     13.Wll    2M.<^%>   «S,4M  14.i;s     1.IM»'     KITS      1.865]     M.BT&1  II.MM 

tB.BWI     a.lBo,      «,0(W|     S.rjii     51.100;     2.620  ZB6.a4:i    lo.aas,   3M.1W|  12.Z75;    |W,275  18,775; 

K.BOO    "63.«;5  |3;i»j.875  I    76.368  ^5H3.  IMS  i    BI.76U  "54J.4lg"    K.^J     57B.6Btt  i  H,g30',    717,950  K.BSft' 

a,i3o"  is4.8m'[s,6K7.i25  175,85:!  5  870,7)0 1 2iB,962  i,5Je,"iW  *s,"ia7"  Teiisieoo  «,«8  |i,«2i,'sS8'|M,3l7  ; 

Mld.)k»i.                                  ,  Uanmautli. 


,    I'oandi'.;  Value,    Poundi 


Tdial.,. 


J.625       M.NXI  . 


Slind i  U,»Oj  7»  12,5001  543 

Sputa  ukd  croak-  | 

Si|iiBie»ine >  *  "  550'        ;ra  sin          hi)  . 

HlriiiclTiaan. ...  5.260'  5W  2,40il  192 


Otli..r  a.!.-.. 
Total    ... 
niin<l  nrU: 

..       27.25.1 

30        SOU       -a 
TTcw  ~"i7.iou-    ■gRi' 

22,706 



as-:::: 

Bonila 

B...terfl.h  .. 



Z:* 

66.1 

^, 

1.060 

275 

4.000 

luuu 

I    122.5)5 
4,82h1453 


Slia.1 1. 

Sheiiwhpad  ,  '. 
Spanidi  mack  I  . 
Spots  aod  cn»lE- 


25,0J1  ' 
28',1(M  I 


*     tpfll 
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Staiement  by  countiea,  apparatua,  and  apecles  of  the  yield  of  the  shore  fisheries  of  Xew  Jersey — Coiitiuued. 


Apparatu.s  and 
species. 

Middlesex. 

led 

Monmouth. 

18* 

Value. 

189C 
Pounds. 

I. 

1891. 

1892. 

N).                         189 

1. 
Value. 

$65,156 

480 

1,057 

261 

419 

Value.  . 

Pounds.  Value.   Pounds.  Value.  Pounds.     Value.   Pounds. 

Poundi. 

4.786.590 
5.000 

40.612 
4,2:i5 

32.U56 

9.550.143 

1.000 

3. 3,5:*.  060 

24.125 

541.90(» 

900 

6,38«i 

311,325 

13.570 

8.526 

Pound  nets* : 
So  neieairue 

] 

! 

1 
1 

673.507    $39,380  2,840.299 
4.500           360          6.IJOO 

17.425           635        23.930  , 
4.870             08        12.437 

12.220           245        2:J.217 

$06  796: 

Stripe<l  bass ' ! ■ 

400  1 

Sturgeon ' ' ' 

994  1 

Tail t o j: ; '---   . i 

81  '• 

Other  fish 

■ 

300 
14.00(» 

1 

$18 

543 

Total 

Lines : 
Albaoore 

1     " 

I 

100.000       $660 

1               1 

187  6,196,953      82.894  7.607.060 

1             .            : 
1  000 

117,981 

158.376 

1 

20 

193.797 

2.580 

20.684 

20 

Bluefish  

, 

7,033.640    249,376  5.550,347 

81.650,      2.960        eS.im 

634,100      16,584      689.417 

118  293 

Ik>uito 

Cod 

925  1 
14,006 

Dmm 

18 

Eels 

Flounders 

Haddock 

Hake 

Kingflsh 

s 

12,300  1          195        13.7(H) 

466,400      15.253      427.428 

11,210           338        12.940 

12.040           188  i      12.080 

'           .500 

224 

13.895 

475 

204 

90 

20 

89.945 

20 

353 

75 

7,536 

135 

2.805 

20 

332.880 

8.175 
C.670 

no 

9.008 

387 

89 

Scnp 

■ 

400              16             500 

450 

1.496.271 

100 

5.700 

400 

51.911 

*75.*ea5 

5.000 
5,806.313 

18 

Sea  bass 

, 

' 

2,192,159 

84.999  ;2,294,250 

20             100 

465          7,050 

60             500 

8.284      217,864 

45             900 

56,502 

2*) 

286 

CO 

1.751 

"2,956' 
10 

204.549 

Sheepshead 

Skates 

Spanish  mack'l . 

Squetea^e 

Striped  bass 



1 

]" 

100 

9,300 

400 

237.186 

300 

Tautoir 

Otherfish 

, 

• 

70.475        2.76C        71.700 
500 

Total 

Pots : 

Eels 

Minor  apparatus : 

Eels 

Miscellaneous  : 
Cralis,  soft 



lu,761.66t>  381,549  9,368,776 

800 

$8f. 

500           50 

1 

1 
200 

20        95.750        7.4*5      129,000 
99.300        7.136        9*2,75(' 

108,450 
97.000 

7.315 
6565 

1 

225,500      20,125      241.100 

6.800  1         204          8  000 

20000 

29,900 
24^» 
125 

8.585 
318 

365.400 

6,200 

21,i»00 

91,105 

320 

1.545 

572,450 

813. 20a 

8i6.854 

15,4^>0 

2.692.474 

32.610 

192 

131 

7,435 

304 

35 

Crabs,  hard 

Crabs,  kin? 

Lol»sters 

Terrapins 



114.571        9,368      105.264 

848 

Turtles 

I 

Clams 

Quabogs 

Oysters,  market . 
Oysters,  seed 

Total 

Grand  total - 

V.sio 

281.400 
283,501) 

569,70i» 
2,113.983 

47.838 
20.250 

68.568 
75.78T2 

5,'44b     "544 
239.400    40,698 
301.000    21,500 

545.840    62,742 
L247,806    69.294  2. 

2  400 
256.900    4. 

285.600    2( 

544.900    6 
777.766    7 

790.270 

225      994.680 
5,673      995.260 
0,400        16,800 

4,298  3,143,8.*! 

45.090      803.000 

107.331      947.a«) 

197,288  1,(62,037 

1.200        17.500 

38&6ii6  3.194.829 

45.780 

115-176 

202,710 

1.250 

404,0(84 
897.544 

32.780  i 
119,662 
158,164 
1.100  i 

352.413  , 

0.906  20j853,590 

889.758  21.119.415 

16867.286  750,990  , 

Apparatus  and 
species. 

Salem 

Union. 

1890. 

1891. 

1892.                          1890.                         1891. 

1892.            1 

Pounds. 

Value. 

Pounds.    Value. 

Pounds. 

Value.  Pound*.  Value,  Pounds 

.  Value, 

Pounds^ 

Value. 

Seines: 

Alewive* 

C4itfish 

Perch,  vrhite 

Perch,  vellow... 

Pike.-*- 

Shad 

Stri|>e«l  bass 

Suckers 

Otherfish 

Total 

Gill  net*: 

Shad 

Striped  bass 

Total 

334.714 

60.429 

26.144 

77.486 

1.029 

135,348 

3.000 

3,057 

!           6lW 

$1,114 

3,626 

1,569 

4.650 

103 

7,295 

30i» 

184 

30 

455,142      $1.3©8 

43.200        2.592 

22,714        1.363 

69.000        4.140 

1.029           110 

152,280        8  23:1 

3.S57  :         386 

1,972           119 

429             22 

349:712 

56.572 

20.572 

64,286 

686 

116,057 

2.743 

1,286 

514 

$1.1 
3,3 
1.2 

cc 

2 

63    

!94   

'M    

o7   ....-,.. .. .. 

69  

«5   

'75 

$•       ••••.•*.     ..••••.,    «•«••«., 

26   

:    641.807 
6,696,900 

I     io.o:i9 

18.871 

779,623      18,563 

6,518  400    261, 4<« 
e.457  1      1  015 

612,428 

16.190   

2S0,228 
1,205 

5,2J15,650 
10,999 

3.v^< 
1.3 

i48   

eo 

6706.9;i9 

231,433 

6526.857    2fi2,41.'> 

5,246.649 

»0,968 

0       Jl.T.V'       l4.4iV 

$1.8(.X' 
4.V«I&.» 

<  Mistvlianoous: 
1      l^iiahoss 

1 
1 

14  iV 

16.  tW' 
42i'.0tv 

$2.\VKii 

1      Ovstors  soe*l  -.. 

i 

.^\  1X1 

36  <iiK* 

Total 

' 

6t1^  IV 

V      44.250    .\3.<».40»« 
0      44.250    53a40ii 

46.8^*0 
46.80i» 

436.lX«0 

38,  (*."»v> 

7.348,746 

250,  ;XM 

7.3i^4v'^^    28i\978 

5.85j»or: 

Grand  total. 

ST7.1 

.V5    6»>9,iW 

436,  IXV 

38  01K' 
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Jertey — Coat  1  n  ii  o  1 1 . 


FlanudrlH. . . 

S™a;,-,::: 


II,1M|    I.IU 
L.tOU  M 

77.UOU !      bU 


iKisoo 


SpaoyinuHk 


r»ntug 

Utherlih... 
ToUl-,- 

BluetlHli .'.'.'. 

Ituibrt-'flVli" 

Cod 

IDiKllali 

FhHiDitcni  ... 

Saa-::;: 


l»t.-M)l 

""i.Wj 


r « 

I   7.2W 


,siti    isa.ouo 


wo       19.00(1 1 


Id  wo 

-83 

18.S5-J 

100, si; 

.^, 

71a.OU<J  I      30,8t!» 


T7.WO0  I 


iij, 


^ISiniHi-k- 


SlriiKilGuw.' 
sinrjreon 

(UhLTllHlV!'' 

Tutal .... 


it.Wi  :_3SJ.50u   IM.'»r    3i3.li.'; 


Sp.itB    nn.i  I 

SnuHcafup '  IIJBO' 

Striiml  liasa .        :t.40U        TOH         l.UO  i      MM         1.7011 .       151 1  lU.riSS  I 

^iK'liFra ■ I  43.S2S 

Tuutiic I       2,300          00         3.300'        OR:       t.lHin ,       120!  4.700 

Olhffllah....! .^.' _       SIKI.         Mi  1:MZS| 

ToUl I     W.70U    "3,»8       OO.aw     3.M1      13*. 5-0     T..fU-l    'tW.ttH' 
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Ofaa. 

T» 

1 

Aiipawu-  Biirt 

.l«!l™. 

^i 

0.          j            IMl,          1            1N3.          1             r«». 

181 
Pnunrtu 

1.                             1S93.              1 

round  n«I>i; 
Alewwa".'.'.- 

-^';-^^  -^ 

PoilBdlL    VriUB 

■■ia',liw""i,V8o' 
2i,wai     sao 

7U,<I00      3,340 
1,7™           71 

1,W« 

lollg&o 

■■\tfl 

4.B3a,4H 

4,770 

Valno.  ,  Pnu<Kl.. 

5;6U)     aaeius 

'tig        XAK] 
3,3W       32.307 

«i3e 

173 
45 

11,»M 

388 

.;s 

1.125 

5.917 

:i;J74 

119,959 
084 
1,254 

501 

50 

ir.7,aio 
lisjs 

i«,9E0 
705 

11.385 
487 

"1^0 
288 

6,838 
55,077 

'l4B 
^401^802 

5,515  1  via.osa 

SO,M0     1,715 

''208 

15,138 

25 

6,11a 

l,38j 

3,100 

44,010 

3.98^,178 

5l» 

29J(W 
03,318 
17,210 

30,BB1 

..ikSS 

I'enta,  whim 

8,730 

sisflo 

2.810 
)>7<1.5u7 
11,000 

:7:411s 

4,870 

lalaao 

2,500 

g,5ni(,44(i 

as 

osi.iioa 

1*,71U 

*.30O 
4,  WO 

IS 

;:;:::;■!::::::: 

7.500      1,130 
"ig)i.»M    M,137 

910 
B,l«0 

™ 

li 

'zoi 
00 

235.812 

753 
875 
Wl 

2.025 
3,633 

30,000 
lOlloKl 

81.88J 

4.435 
l"*H,l»7 

2,600 

t,23«;810 

10!3SD 
503.000 
21.850 
12.800 
441,125 

a,IH2:-19S 

'2,000 

159,900 
1,37C7L1 

•■S|  T. 

aS i 

m 

58.- 

3M.725 

4,084 

'mo 

■■i 

83 

'  l]l7H 
4flS 

1,510 

soIho 

3,223 

3,000 
8.160 

91,600 

SS 

BM,U38 
13,5011 

i,m 

8,000 

88,200 
1.9S:i.M4 
14,!>7S 
70.900 
3:i25 

ToU] 

""    !^«.        « 

2.000  '       flO 

1.500 

30 

ffir:::::: 

1, 330.300 1  42,47* 

»;•(»;  »;i«* 

us 

32,ltt2 

zs.oau 

100 

'Si  •!? 

l:S 

BO 

Ki::::;;:: 

SSSSr.::. 

T,MO 

"■S 

•!:Si  ■« 

71,000 

sisoo 

'■^ 

Sf* 

400 

21 

34,  §35 

sob!       M 

600,         24 

iBu.Nia  is.iisa 

I5S.525 

ii.als 

SmSiMa 

^•*-^ 

4,S00 

'■'» 

5,500  1    \M0 

3.500 

550 

Total... 
Miuor^.ppa- 

m,m 

T,Mli 

113,000,    S.040 

1S1,000.    0.SM 

....""'. 

9! 

isooj      m 

iiflbj      so 

~528ri87  ,10M^a 
KMCl',   247,000 

2811  '      33,000 
12.205      373.500 

~1B75    ;k«,6oo" 

35,380  1   400,5» 

117.150 

lS,17a|15474,l« 

110,100      B.35,1 

e,is5 

sn.nso 

14,Mo|    270.800 

413 

12.0M 

1 

30,000 
igv,«uo 

JUOjMO 
375,500 

350 
12,060 

21.000 

jbtTmo 

289,500 

40  000 

2,798,080 

l!200 
8,380 

oa.Eoo    4,i«i    01,000  1  4.Bab 

_M.«W 

4,605 

liSiS:: 

^.„ 

fi.SllO       48,4m  j   B,*BO 

'44,120 

6,(82 

31,075 

li 

525 

37,812 

8;425 
GOO 

fll,6SI 

"9oa';ii7 

2,352,024 

SSte:::: 

■■■g,ii«i" 

■"«(>■    ■'6,Mtl'!'"«b' 

525 1       llsw        800 
375        1,0K  I      3IH) 

""""S,0M* 

l,OTg 
l.SfiO 

la.oiKi 

71B,»04 

45<i,on2 

008,705 
2.-ill,60B 

A,aoi,2bi< 

'"■■sib 

BOD 
SBS 
25 

Tl!75D 

a4>i3 

31S,7M 

3.ia5.7oo 

144.071 

2;b«o 

7,534 
!.074 

2,025,480 
2,S»8 

2,071, 9.W 
1.195,711) 
flTslRB-fel 
4"»73Mr6M 

0.v«tpm,  xeod 
Total  .... 

2S.DIK) 
313,701 

1311,710 
.085,474 

M.aia 

ltS."07u" 

34,non'    J.Ka 
267,000    !5,3.'iU 

2fW,2TS    3.1,  ;2« 
400,77,1  ,  10.0110 

7oa7","M2  >W,a73 

,131,113  5:1,051" 

Kii.iriii 

18S8,:iC« 
3.037,405 

layoitg^ 
sa.M],2ia 

aJaisoi 
i;5,mr 

1M,S14 
908,187 

2;i^eiB 

s.7sa:75g 

2,874,630 
2,741,718 
12.195508 

5Xbo7S« 

290;M8 

14r,770 
1,017,000" 
2,8^8,-180 
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FISHERIES    OF    PENNSYLVANIA. 

General  features  of  the  fisheries, — The  fishing  industry  of  Pennsylvania  is  of  less 
extent  than  in  any  other  Middle  State  except  Delaware,  and,  if  only  the  local  waters 
are  considered,  the  fisheries  are  insignificant.  The  rank  of  Pennsylvania  among  the 
coast  and  lake  States,  including  the  fisheries  of  Lake  Erie,  which  are  not  covered  by 
the  present  report,  is  eighteenth. 

Pennsylvania  is  the  only  State  of  this  region  that  does  not  have  a  frontage  on  salt 
water.  By  means  of  a  small  fleet  of  vessels,  however,  it  maintains  extensive  fisheries 
in  salt  water,  in  Delaware  Bay  and  the  adjacent  ocean.  Two  very  important  rivers, 
the  Delaware  and  the  Susquehanna,  are  within  the  State,  and  contain  an  abundance 
of  resident  and  anadromous  fish.  In  these  all  of  the  commercial  fishing  is  done.  The 
larger  part  of  the  yield  is  marketed  in  Philadelphia  and  Baltimore.  Besides  receiv- 
ing large  quantities  of  fishery  products  from  points  within  the  State,  Philadelphia  also 
has  an  exceedingly  extensive  fish  trade  with  Chesapeake  Bay,  Delaware  Bay,  and 
the  ocean  shores  of  Xew  Jersey,  Delaware,  Maryland,  and  Virginia.  The  city  is  the 
principal  catfish  and  eel  market  of  the  United  States. 

The  leading  branches  of  the  industry  are  the  extensive  seine  and  gill-net  fisheries 
for  shad  in  the  two  rivers  and  tlie  oyster  vessel  fishery  in  Delaware  Bay  tributary  to 
Philadelphia.  This  is  the  only  State  in  which  the  oyster  fishery  is  not  of  prime 
importance.  Alewives  are  taken  under  the  same  conditions  as  shad,  and  rank  second 
among  the  fishes  found  in  the  State  limits,  but  are  less  valuable  than  the  sea  bass 
caught  in  the  salt  water  vessel  fisheries. 

Statistical  summary. — The  extent  of  the  fisheries  of  this  State  in  1889,  1890,  1891, 
and  1892  is  shown  in  the  three  following  tables. 

The  number  of  persons  engaged  in  the  industry  in  1892  was  less  than  in  any 
of  the  preceding  years,  the  decrease  being  mostly  due  to  a  reduced  fleet  of  oyster 
vessels.  The  fishing  population  in  1889  was  2,331,  and  in  1892  was  2,220.  In  the 
last  year  the  vessel  fishermen  numbered  288,  the  shore  and  boat  fishermen  1,615, 
the  shoresmen  310,  and  the  transporters  7. 

The  investment  in  1892  was  $970,011,  and  was  larger  than  in  any  of  the  other 
years,  the  decline  in  vessel  i)r6perty  being  more  than  compensated  for  in  shore  prop- 
erty and  cash  capital.  Forty  vessels  were  employed,  against  ^S  in  1889.  The  small 
boats  numbered  817.  Seines,  gill  nets,  and  fyke  nets  were  the  only  important  appa- 
ratus for  fish  proper;  these  were  valued  at  845,109.  while  all  other  apparatus  was 
worth  only  $5,047. 

The  product  of  the  fisheries  in  1892  was  0,324,508  pounds,  valued  at  $284,031.  In 
1889,  7,105,777  pounds  were  taken,  worth  8324,530.  The  decrease  was  chiefly  in  shad 
and  oysters,  the  catch  of  the  former  being  reduced  on  account  of  an  unfavorable  sea- 
son, the  diminished  output  of  the  latter  being  due  to  less  extensive  oi)erations. 

*  Verstnis  employtil  in  the fiaheries  of  Penumjlvania. 


ll<»\v  rli;:a 

;;e«l. 

1889. 

1.G52 

6 

291 

2.3;{1 

1890. 

1891. 

1892. 

I II  vfssel  tislK'ri<*.s 

365 

1,619 

5 

:t02 

348 

1,631 

5 

289 

288  : 

lu  short-  firtlierii'S 

1,015 

Oil  tiausportiiig  v»'»Mels  . . . 
Oil  shore,  ill  luurkets.  vXv  . . 

7 
310 

Total 

2.  291 

2, 273 

2,220 

■* 
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Vessels,  botitSj  apparatus,  shore  property,  and  cash  capital  employed  in  the  fisheries  of  Pennsylrania. 


Designation. 


Vessels  fishing 

Tonnage.... * 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

Boot* 

Apparatus — vessel  fisheries: 

Dredges 

r.ines 

Apparatus — shore  fisheries: 

Seines 

Gill  nets 

Fyke  nets  . .   

Lines  

Minor  nets 

Shore  property  and  accessories  | 
Cash  capital ; 


1889. 


1890. 


1891. 


Nuinher.        Value.       Number.       Value,      i  Number.       Value. 


56 
1.388 


2 
42 


850 
208 


153 

220 

2,611 


$103,  350 


19, 005 
3,700 


Total 


135 
30, 950 

6,210 
156 

20. 185 

22. 340 

5,523 

410 

501 

416, 970 

298,  640 

928, 075 


51 
1,270 


2 
26 


837 

188 


151 

219 

2,583 


1892. 


$93,  650  I  47 

i        1,194 

19.895  ! 


$84,900 


3,000 


120 

31, 046 

5.675 
176 

19. 130 

22. 320 

5,384 

412 

467 

440,  410 

295,600 


2 
26 


19,410 
2,875 


Number.       Value 


37 
957 


3 
33 


837 
164 


151 

209 

2,534 


937, 285 


110  '. 
30,652 

5, 035  ^ 
206  I. 

19. 405 

21,450 

5,264 

427 

494 

450. 162 

303, 750 

944, 140 


817 
132 


141 

205 

2,532 


$68, 125 


16,  835 
3,350 


130 
29.535 

4,025 
136 

18, 750 

21.  200 

5.219 

398 

488 

495. 420 

312, 41H) 


976,011 


Products  of  the  fisheries  of  Pennsylvania. 


Species. 


Alewives 

Black  bass 

Carp 

Codfish  

Eels 

Perch,  white 

Perch,  yellow  — 

Pike 

Sea  bass 

Shad 

Strawberry  bass. 

Striped  bass 

Sturgeon  

Suckers 

Other  fish 

Oysters 


1889. 

Pounds. 

Value. 

1, 889, 985 

$13, 325 

22, 015 

2,278 

3,295 

177 

147, 771 

7,o:j8 

41,  762 

2,249 

7,160 

413 

10,  415 

685 

8,805 

813 

614,  420 

24. 140 

2, 752,  572 

125,  717 

987 

89 

24, 360 

2.374 

63.  750 

750 

•53,895 

2.568 

87. 165 

4.394 

*  1,337, 420 

137, 520 

1 

1890. 


1891. 


Pounds. 


2,447.500 

21,125 

3,435 

142. 217 

42, 545 

7.068 

13, 160 

5,520 

802,600 

2, 898.  551 

750 

22, 865 

58,650 

48, 105 

85,  825 

11,249.290 


Total ;    7,165,777 


324. 530 


7, 849, 206 


Value. 


$13, 894 

2.190 

180 

6,600 

2,258 

402 

705 

777 

28.606 

131, 226 

70 

2.233 

810 

2.369 

4,339 

131,450 


1892. 


328, 199 


Pounds. 

Value. 

2,331,775 

$13. 449 

22,  885 

2,  368 

3,800 

190 

132, 468 

6. 223 

40,950 

2,174 

6,  020 

341 

12.  625 

674 

4.975 

697 

947, 500 

33, 805 

2,  692, 864 

128. 274 

880 

80 

24.615 

2.406 

52,  700 

640 

42.550 

2,115 

83.350 

4,156 

:  1, 183,  700 

124, 420 

7,583,657 

3-22, 021 

Pounds. 


Value. 


2.059. 

21. 

3, 

134, 

44. 

6, 

12. 

5, 

901, 

1,996. 

1, 
23, 
60, 
43. 
84. 
§926, 


015 
743 
784 
650 
085 
170 
3t>8 
481 
564 
482 
050 
352 
180 
570 
414 
660 


$12, 144 

2,242 

197 

6. 293 

2.305 

343 

4C8 

777 

37,  555 

110,  200 

102 

2,320 

728 

2,213 

4  294 

lOl',  850 


6,324,508  ,     284,031 


*  191.060  bushels.  1 178,470  bushels.  1 169,100  biwhels.  §  132,380  bushels. 

Statistics  of  the  fisheries  by  comities. — Two  counties  iu  Pennsylvania  on  the 
Susquehanna  River  and  seven  on  the  Delaware  River  have  commercial  fisheries. 
The  following  tables  indicate  the  extent  to  which  each  of  these  was  interested  in 
the  fishing  industry  in  1890, 1891,  and  1892. 

The  counties  bordering  on  the  Delaware  River,  viz,  Bucks,  Delaware,  Monroe, 
Philadelphia,  and  Pike,  had  a  fishing  population  in  1892  of  1,585,  and  those  on  the 
Susquehanna — Lancaster  and  York — had  635.  Of  the  former  number,  940  were  in 
Philadelphia  County.  Lancaster  County  had  471  and  Bucks  County  438  persons,  all 
of  whom  were  shore  fishermen. 

The  capital  invested  in  the  fishing  industry  of  the  counties  bordering  on  the 
Delaware  River  was  $963,570,  of  which  $916,485  was  credited  to  Philadelphia  County. 
The  value  of  the  fishery  investment  on  the  Susquehanna  River  was  $12,441.  All  the 
vessels  in  the  State  belong  in  Philadelphia  County,  which  also  has  rather  important 
fishing  carried  on  with  seines,  gill  nets,  and  fyke  nets.  Seines  and  gill  nets,  however, 
are  used  in  larger  numbers  in  Bucks  County  than  elsewhere,  while  fykes  are  more 
numerous  in  Philadelphia  County  than  in  all  the  remainder  of  the  State. 
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The  yield  of  the  fisheries  of  the  Delaware  lliver,  including  the  salt-water  fishing 
by  Philadelphia  vessels,  was  6,002,268  pounds,  having  a  value  to  the  fishermen  of 
$262,268,  while  the  counties  on  the  Susquehanna  liiver  took  products  to  the  quantity 
of  322,240  pounds,  valued  at  $21,763.  Philadelphia  County,  with  its  extensive  vessel 
fishery,  easily  takes  first  rank  among  the  counties  of  the  State,  the  value  of  the  output 
being  8178,345,  of  which  $139,405  represents  oysters  and  sea  bass.  In  the  extent  of 
the  fisheries  prosecuted  within  the  limits  of  the  State,  Bucks  County  occupies  the  first 
place,  with  a  catch  valued  at  $44,585.  The  shad  is  the  preeminent  fish  in  Pennsyl- 
vania, and  in  every  fishing  county  except  Philadelphia  is  more  valuable  than  all  other 
fish  combined. 

Statement  by  connties  of  the  number  of  persons  employed  in  the  fisheries  of  Pennsylvania. 


Counties. 

In 
1890. 

vessel 
eries. 

1891. 

fish- 
1892. 

In  shore  fisheries. 

On  transporting 
vessels. 

On  shore,  in  mar- 
kets, etc. 

ToUl. 

1890.  I 

1891.  1 

1 

1892.     1890. 

1 

1891.  , 1892. 

1890.    1891. 

1892. 

1890. 

1891.  j 

1892. 

Itucks      .....1.. 

444' 
188 
458 
21 
348 
160 

1 

449 
184 
469 
21  i 
340  ' 
168 

438 
186 
471 
21 
335 
164 

444 

188 

458 

21 

1.020 

160 

449 

184 

469 

21 

082 
168 

438 
186 
471 
21 
940 
164 

Delaware 

::::::l::::::::::;:i:::::. ■:::::: 

IjAncAMtf^r ...••.  ...... 

1 1 

Monroe  iind  i'ik^ - 

..:...;::....i 

Philadelphia 

Yoi  k              

365 

348 

288 

5  1        5           7 

......     ..••..■•..... 

302 

289 

310 

Total 

365 

1 

i 

348 

1 

288 

i 

1.619 

1,631 

1,615 

5           5  i        7 

!             1 

302       289 

310 

2.291 

2,273 

2,220 

Statement  by  counties  of  the  vessels,  boats^  apparatus,  shore  property,  and  cash  capital   employed  in  the 

fisheries  of  Pennsylvania. 


Designation. 

1 
No. 

neks. 
891. 

1 
No. 

223 

66 

49 

330 

Del 

1 

aware. 
891. 
Value. 

1890. 

892. 

1890. 

1892. 

No.  ■  Value. 

Value. 

Value. 

No. 

Value. 

No. 

No. 

92 
1 

Value. 

Boats 

'  Apparatus: 

SeineH     . 

254       $9. 770 

80       11,060 

56         4. 690 

403  I       1,380 

1          "250 

245 

i  t 

51 

380 

$9, 460 

11,180 
4,  340  ' 
1.  330  1 

1           245  1 
2.505 

$8,490 

10.  460 

4.  250 

1,  160 

216 

1       2,360 

93 
1 

$5,960 
500 

91 
1 

$5,830 
500 

$5. 895 
500 

Gill  ucts 

110  ,  12,860 

65           130 

1 

107     12,520 
70           140 

108  '  12,6:50 
72           144 

Kvke  nets  . . 

;  Shore  property 

and  ac*'es8ories  . . 

2. 560 

190 



190 

210 

Total  ... 

29,719 

29, 060 

1 

1     26. 936 

19,640 

19,180 

'  19,379 

l)esi«: 

nation. 

1890. 

.  _  _^      1 

No.      ^'alue. 

Lancaster. 

Monroe  and  Pi) 

ce. 

189  L 
No.       Value     i 

280       $4. 464 

43         2.495 
43  :          260 

139 

136             400 

1,527 

1892. 

1890. 

1 

891. 
Value. 

1 
No. 

892. 

No. 

293 

44 

50 

"'132' 

Value. 

$4,510 

2.550 
207 
140 
390 

1,560 

No, 

Valne. 
ftl05 

No. 

Value. 

Hoats     

278       $4. 287 

40         2, 370 

40             285 

121 

8 

8         $195 

4           420 

1 

8         $195 

Apparatus: 
Seines 

4  >        420 

4 

420 

Kvke  nets 

Linen           «. 

1 

i 

Xf  innr  in*tR 

120            382 
1,510 

1 

! 

Shore  projierty 

and  Hceessories. . 

160 

;        150 



iss 

Total 

8, 955 

1 

9,285 

1 

0.447 

775 

765 

1         770 
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>»fl),  biial;  apparatus,  shore  propeilg,  and   cash   capital  rmptogtd  ih  11^ 
fisheries  of  I'tnnsyhania — Cuutiuiied. 


lleititDBttun. 

I'hllBdelphia. 

York 

W2. 

800. 

»1.          1 

16»2 

No 

1M». 

IMI 

Xo. 

Value, 

Ko. 

Value. 

No.       V 

aiue. 

V«l,,« 

N..  '  V 

lne,'Ko. 

'  Vol  I.e. 

V.wl,M.,»p 

1.27^ 

tes.BM 

1,194 
W 

101 

9,aw 

SJ     »«*,1!S 

».4iu 

S,«7S 

'"a      a;3io 

M 

.Ml 

.e-u 

,02S 

j'Vu! 

■fli    ■» 

■^■■■.. 

1 

11,175 

"cxrr^.'.T.'r!'."...... 

AiiparaluB-Bliore  flaliericii ; 

2.mo 

15 

m      .5 

810 

V'"^" 

3 

IS 

BO        IB 

J'. 

3B| 
«5 

t3i,WI) 

«5,360 

::::;  " 

1.71(1 

'••" 

8TS,38i 

882,800 

6,.8fl 

.... 

;  ^■" 

1 "~  - 

Design 

„„. 

— Tsw. ""    ■ 

Tol.l 

orSIBle. 

801. 

im.        1 

No. 

V.l««. 

So- 

V.IU-. 

So.     1 

Value. 

VeMPia  flihing 

S! 

m.^ 

<7 

2' 

'■'kJ7 

2U9 

"iiii" 

Ml,  BOO 

S7  1 
057  , 

_^205 

■'■■i«8"( 

SS8.t£K 

'slSlS 

v>.  iio 

10,835  i 
3,350, 

2 

22;32U 

5,035 

1B,1(B 
21.150 

427 
BU.  110 

18,750 

'3B8 

31^i  MO 
970,011 

Jto»t> 

'pSr-™"!.'.''.".'"-;.... 

m 

A)it>aratuB— sbom  SsliericH: 

J 

ll» 

CB.h  «piKi .': 

Toul 

1 

Stcfemen 

b!/  co«fl(if<  a 

nd  speciiM  of  the  producU  of  the  faherif  of  PfnHsi/li-ania. 

S,«ck-i,. 

Bn.:k>,                                                                        »el»» 

.,.. 

181H).           j           IBBl.           ,           18M 

19B0.            ,             1891.            ■             18B2, 

1'mit.da.  1  Value.  Pound..  Value.  Pounda. 

Value. 

Pound.-  Value.  ]  Fnunds.  .Value.  Puunda.  Value. 

AWlv™ 

t03*,SOO ,  ♦B.8?2 

Sl    IS 

'■".S''!Si''"S 

17,800 

350,000  1  13,325     309.000 

*3,mi   317.910  >1,350| 

EfliB 

I'erch.  whit* 

I'Bfcli,  jallow 

«hacl 

Slripedlum 

Sluraeon  

■a:  ''SSl  ss 

i,Ksl     135      a.m 

tlAiiit  ■  35.011      53s!liU 

«.«o;   733 1    5;ms 

l,O0Z 
IM 

loa 

*Z 

!26j       B,WO 

55|        ,,000|         50 

773,600 
■"58.1150 

;io,aw*    711,050 
'"sioV'svw 

2s,ew|  608,870 ;  e0,J3S 

■■■«0i"    W,Vm""7^' 

Total 

2,087.770   51,003  2,097.185   S2,5S7  2.205,018  ,  ll.SW  1.183  550  ^  31,070  1,100,350    31,135     073,800    33,723 
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Statement  by  counties  and  species  of  the  products  of  the  fisheries  of  Pennsylvania — Coutiuued. 


Lancaster. 


Speciea. 


1890. 


1891. 


1892. 


Mouroe  and  Pike. 


1890. 


1891 


FouDdM.  Vulne.  Pounda.  Value.  Pounds.  Value.   Pounds.  Value. ,  Pounds. 


A  1<' wives 

Black  bftss 

Carp 

Catfi»h 

Eelrt 

Pcrcli,  white  . . . 
Perch,  vcUow... 

Pike..: 

Shad 

Strawberry  hass 

Striped  bass 

Suckers 

Other  fish 


ll.OJS  $1,163 

2.250  112 

3,019  136 

10,163  55G 


12,375  $1,238 
2,625  131 
3,375 ;       168 

10,350 ;   573 


10.982  $1,096 
2,537  ,  127 
2,800  1   i:{2 

10,315    567 


9i).000 

78») 


$537 
78 


99,500 
1,000 


7,ir 


487    10,333 


6.375    319 
3.375    506 : 
130.2:t5   9.303  , 


5,85U ;   292    6,420    132  \ 

3,000  !   450    3,456    524  < 

95,529   6,823   12(),4«4   8.607  ; 


9.750 

5,575 

13.000 


878 
140 

17 


6*27 


10,650 

5,025 

ll,8o« 


9.'>9 
1*25 
521 


9.620 
5,710 
12.190 


860  ' 

142 

594 


1.H58  111  1,505  1  96 

2.800  168  I  2.700  I  162 

1,020  102  975  1  97 

70.6.37  3,619  72,920  i  3.646 

750  70  I  880  80 

91)0  99  955  :  95 


1,470 1  85 

2  490  138 

1.025  103 

73,706  3,761 

1,050  102 

1,175  117 


2,250 


112  1        2,100 
Total 195.367    13,740      160.629    11,280      184,574     12,790      187,202      5,383,    192,958 


105 


2,480  ;       124 


5.543      191,286 ,    5,615 


Philadelphia. 


York . 


Species. 


1890. 


1891. 


1892. 


1890. 


18IU. 


1892. 


58.000 


Alewives 

Black  bass 

Oirp 

Catfish 111.500 

Eels 20.<H)0 


Poauds.    Value.    Pound.-^.    Value.    Pounds.    Value.   Pounds!  Value.  Pounds.  Value.  Pounds.  Value.l 

1 

58.000 


$.360        58.000         $360        61.000         $160   , i 

3.875       $388        4.125       $412        4.086:     $103 

^ 910  46  875  44  982  1         49 

4.740        97,.50O        4.085      101.000        4.230        1.006  45        1,125  56        1,240'         62 

900        19,000  855        22.000  990        3.457         192        3,375         185        3.580 1       106 


Perch,  white. 


3,<K)0  I         150  i        2,200 


110  2,400 


120 


Perch,  vellow j ' 2.125         106        1,950  98        1,698 

Pike..: )     ' i :      1.125         169        1,000         150        1,000 

Sea  bass 802.600;    28.606      947.500      33,805      901.564      37.55.*> 


Shad. 

Striped  bass 

Suckers 

Other  tish 


1.216.375      46,578  1.018.150      45,607      594,650      32,180,  74.424  4  652  105.560  6.507    111,228 

3.800           380          3.0(K)           300          3.200           320'  3,250  292  3.550  310        3.672 

22.000'          880 1      16.000           640 '      16,000           640  1.980  46  1.675  42,      2.160 

i i T.600  374  7.950  391  '      8.020 


Oysters il,249,290*  131.450  1.183.700t  124,420     926.680;  101.850 


Total 


3.485.565    214.044  3,345.050    210.182  2.631.474  ■  178.;U5      99.752      6.310    131,185      8.294    137,666     8.973 


Species. 


1890. 


Total  for  State. 


1891. 


1892. 


Pounds,    i     \'alin-.        Pound.-*.        Value.        Pounds.    |    Value. 


A le wives 2.  447. 500 

Blark  bass 21, 125 

Carp :i.  435 

rmtinh 142.  217 

E.ls 42.  545 

Perch,  white 7.  068 

1  Vrch,  yellow 13, 160 

Pike 5,  520 

S««a  ba.Hs 8.»2, 64)0 

Shad 2,  898,  551 

Strawberry  ba.H!* 750 

Strii>ed  ba'ss 22. 865 

Sturjjeon •  58,650 

Suckers '  48.105 

( )t  lur  tish 85,  h25 

Ovsters 1.  219.  290 


$13. 


28, 
131. 


2 

4! 
131, 


8m 

MM) 
18lt 
690 
258 
4<I2 
705 
777 
Olio 
226 
70 
233 
810 
■MV.) 
339 
450 


1. 


331.775 

22.  885 

:?.  800 

1.32.  46S 

40.  950 

6.  020 

12.6-25 

4,  975 

947.  500 

692.  864 

880 

24.615 

52.  700 

42.  550 

83,  3.*>0 

1M3. 700 


$13.  440 

2, 308 

1H9 

0.  223 

2,174 

341 

674 

697 

33. 805 

128,  274 

80 

2,40<J 

640 

2.  1 15 

4.1.-»6 

124.420 


059. 

21. 

3, 

1.34. 

44. 

6. 

12, 

5. 

001. 

996. 

1. 

2i. 

60. 

43. 

84. 

926. 


015 
743 
784 
650 
085 
170 
308 
481 
56-1 
482 
(»5o 
352 
180 
570 
414 
660 


$12,144 

2,  242 

197 

6.  293 

2,  305 

343 

468 

777 

37.  555 

110,200 

102 

2.  320 

728 

2,213 

4, 294 

101.850 


Total 7,849.206       328.199       7.  .583. 657       322,021        0.324.508       284,031 


*  178.470  biishel.H. 


f  109,100  Inishel.M. 


:  1T2,380  bushels. 


The  products  specified  by  apparatus  of  capture, — In  the  vessel  fisheries  of  this 
State  carried  on  from  Philadelphia  only  sea  bass  and  oysters  were  taken  in  1892,  the 
apparatus  used  being  lines  and  dredges,  respectively.  The  catch  of  sea  bass  was 
901, .")G4  pounds,  valued  at  ^37,555,  and  the  oyster  production  was  132,380  bushels, 
worth  8101.850.     The  results  of  the  vessel  lisheries  m  1890,  1891,  and  1892  are  given. 
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The  shore  fiHlieries  jiel(ie<l  4,496,284  ikhiikU  of  fisb,  with  a  value  of  $144,020,  of 
which  seines  took  -'(,104,380  pouuds,  valued  at  st82,<J13;  gill  uets  1,118,140  ^touuds,  valued 
at  $43,741;  fyke  nuts  1{>8, SOU  pounds,  valued  at  $7,152;  lines  75,319  pounds,  valued  nt 
$0,094,  and  dip  nets  39,579  pounds,  valued  at  $2,720.  Seines  are  the  most  Important 
means  of  capture  in  Bucks,  Lancaster,  Philadelphia,  Pike,  and  York  counties,  while  in 
Delaware  Uonuty  gill  nets  are  the  principal  apparatus.  Detailed  figures  showing  tLe 
yield  of  each  apparatus  in  each  connty  are  given  in  the  table. 

Stalenml  6j  apparatna  and  'iiecict  of  llieproHiicli  of  the  renKel  fiaherict  of  7'enn«jJranio. 


Appamliis 

..,,.,,,... 

im 

. 

P.„M.. 

V.IW 

PoODdll. 

Vl,.,. 

Poaml.. 

Value. 

LtnM^ 

BCZilwO 

JZ 

W'.MI 

.X 

wi.iw 

taT.sss 

T  t  1 

B12,ll» 

i9.m 

im.Mo 

34,1B5'         001,501 

37,556 

Oj-Bteri. 

Gr.in.Untnl 

■imaio 

131.  43U 

1.1*3,700 

i2t.^o\    : ess. MO 

101,050 

=■"■•» 

100,  <M 

..J-0,!0o 

158,005 

•.m.iu 

mi05 

'  IT8.470  liunliel?.  I  100.100  b»elie1a.  :  I32,3S0  lixishetii. 

Slaicmcnt  bi/  coualiea,  apparalnt,  anil  apecicn  if  the  i/ieM  of  the  shore  fiilieriea  of  Pemisjili-aHia. 


^''^-""'i"r'"' 

Lnncmtft. 

Uouroc  «ii<l  l'lki\                            1 

1890. 

18D1. 

1803. 

1800. 

1801. 

1802,           1 

IMimili.  VrUue. 

Prninds.  Valoe. 

IViunda. 

Vriu,, 

IMnnd.. 

VllluE. 

Pnunils. 

Vnlan, 

Poimd*. 

VJue. 

S.ln». 

w.ooo 

iS 

2,800 
1,020 

BOO 

1; 

18H 
'1 

BB,5O0 
1,000 

72.020 
880 

2,100 

1542 
100 

BO 

3,610 
80 

07.800 

i;47« 
2,4BO 

73!  708 
2;i80 

»534 

85 
138 

3,781 
121 

M.«H  ^  fO.T01 

71,*a6   »5,11H 

m.KO  *a,4iB 

»,70(1|      480 

0.100 1      403 

Total 

"A;-1- 

loi.iu ;  7,211 

8.1.535;   .V605 

B«,g4!)      8.«M 

187.2031   5.383 

102,053 

6,513 

191,288 

5.MB 

M».      207 
LSiBl       MO 

2,835  \      131 
S,025 1       lis 

1.637  ':       127 

3, 175 ,     ino 

5,718  '      142 

T 

10,S7B  ,       450 

11,422         iS9 

"K"'.... 

1..17S 
35,181 

...& 

'boo     ''m 

s,ooo 

lao 

sa.«5a  1  a.7ii 

3S,»75 

2,370 

11,025 

i,oiB 

6.138 

878 

3,000 
10,850 

'f 

OB 

5,140 
3.456 

\.9k 

l.OW 
113 
257 

624 

880 

Perch,  j-eUow 

a""«;r:::::;: 

41,082 

3.820 

42,r.j'i    a.451 

0,..  ....... 

106.387  ,  13,740 

180,829    11.280 

184,674    12,790      187.202     5.383 

192,968     6,543 

lBI,2g« 

6,815 
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Statement  by  countieSy  apparatn9y  and  species  of  the  yield  of  the  shore  fisheries  of  Pennsylvania — Cont'd. 


Bucks. 


Delaware. 


Apparatus  and 
species. 


1890. 


1891, 


1892. 


1890. 


1891. 


1892. 


Pounds.  Value.  Pounds.  Value.  Pounds.  Value.  Pounds. 


Value.  Pounds.  Value.  Pounds.  Value 


Seines:  !  ' 

Alewives 11,928,900    $9,643  1,803,200    $9,021   1.554,775    $7,775  |    140,000 


Black  bass. 

Cattish 

Shad 

Striped  bass 

Suckers 

Other  fish... 


595  62  j  900 

4.225  296  '  4.650 

489.200  29,906  i  516,580 

025  67  1,325 

6.450  451  7,100 

49,725  2.509  48,625 


Total 


.2,479,720    42,934  2,382.380 


$975'    144,000 


93!  1,125  121 

309  5,050  338 

29,205  392.468  22.907        56,000 '    2,200       56,350 

VM  1,075  108  I 


497 
2.454 


6,400    481 
48,574   2,46L' 


$1,025   124,000 
2,250  ■   46,900' 


$910 
2^085" 


41,716  2,009,467    34,192      196,000  1    3,175      200,3^0      3.275      170.900     2JD95 


Gill  nets: 
Alewives . 

Shad 

Sturgeon  . 
Other  fish. 

Total. 


Fyko  nets : 

Alewives 

Black  bass... 

Carp 

Catfish 

Eels 

Perch,  white. 
Perch,  yellow 

Shad..* 

Stripetl  bass 


144.800,    6.889 
8. 300         419 


142,000 
7.8*00 


153,100      7.308      140,800 


6,681 


133,600 

'8,  bob' 


216,000  !  2.350  I  222,000  I  2,475  ,  213,040 
6,173  I  717,500  j  28,060   085.300  1  27,440   522,970 

58,650  I   810    52,700  1   040'   60,180 

430 ! 


7,0711    141.800      6.603  I    992,150  ,  31.220  ,    960.000  I  30,, '>55  i    796.790 


5.600 

GOO 

275 

5.6.->0 

3.200 

2,210 

1,860 

380 

775 

Suckers '     12,100 


Other  fish. 
Total 


Line.s: 
Black  bass.. 

Catfish 

Eel.s 

Striped  bass 
Otheifish... 


2,650 


29 

61 

22 

396 

223 

141 

112 

19 

1 1 

852 

154 


35,300      2.086 


3.650, 
5.200  ; 
4,825 
3.675 
2.300 


438 
365 
337 
440 
144 


Total 19.650      1.724 


Grand  total..  2.087,770  ,  54.052  2.587.485 


5,075 

26 

675 

68 

300 

24 

5.025 

352 

3.1O0 

218 

2,225 

135 

2,  J  25 

122 

475 

25 

970 

96 

12,750 

811 

2,475 

142 

35.195 

2,019 

3,810 

457 

5,460 

383 

4.125 

288 

4,165 

500 

2,550 

153 

20,110 

1,781 

2.587.485 

52,587 

4,800 

525 

265 

4,575 

2,675 

2.300 

1.700 

476 

575 

13,300 

2,425 


25 

52 

21 

327 

18C 

138 

108 

24 

57 

897 

142 


4,500 
900 


225 
50 


2.440 

27.250 

728 


30.418 


,1. 


5.000 
1,000 


250 
55 


5,200 
1,000 


33,610      1.97' 


5.400         275 


6,000 


305 


6,200 


3,985 
5,675 
4,515 
4,035 
2,525 


466 
397 
316 

483 
151 


i 


20,735      1,813 


,1. 


260 
50 


310 


2,205.618    44.585  ,1,193,550  i  34,670  ,1,166,350  I  34,135      973,890   33,723 

I  i  I  I  I  I 


Apparatus  and 
species. 


1890. 


Philadelphia. 


1891. 


York. 


1892. 


Pounds.  Value.   Pounds,  i  Value.   Pounds. 


Alewives '  58,000  $360  58.000 

Catfi.sh '  26,000  1,300  16,500 

Perch,  white ;  3.000  150  2,200 

Shad  910,000  34,80!)  757.400    35.280,    415,100    23,460 

Striped  bass •  3.800  ;J80  3.000 ,       300  '■       3.200         320 

Suckers 22,000  880  16.000'       640        16,000         640 

Other  fish ■ , 


$360 
825 
110 


64.000       $460 

19, 800         990 

2,400         120 


1890. 

1891. 

1892. 

Poi 

iinds. 

Value. 

i  Pounds.  Value. 

Pounds.  Value. 

i 

;*""* '  ....... 

69,960    $4,373  j-  100.024    $6,289  .    100,104  ,$8,892 
*7.0(>0  I       350  r    "  7.3*Oo' • '     *365     " "  7,'28o'        360 ' 


Total 1,022.80.»    37.870      853.100,37,515,    520.500  i  25,990 


Gill  nets 
Shad  .. 


305,375    11,778      260,750    10,.327      179,550  I    8,720 


Fyke  nets :  I 

Carp 

Catfish 76. 000      3, 040 

Kels 20,000         900 

Suckers 


72.(K)0      2,880 
19,000         855 


81,200      3,240 
22.000         990 


Total 


96.000  ,    3.940        91.000      3.735       103.200      4,230 


76.960  1 

4,723 

107,024 

6.654  j 

113,384 

7,252 

i 

875 

! 

982 

^ 

910 

46 

44 

49 

1.120 
1.980 

70 
46 

1,075 
1.675 

64 

42 

1,280 
2,160 

74 
53 

4.010 

102 

3.625 

150 

4.422 

176 

Dip  nets: 
Eels  . . , 
Shad  . 


620 
4.464 


37 
279 


525 
4.936 


Total 


5.084 


316 


5,461 


32 
308 


580 
5,124 


35 
321 


340 


5.704 


356 
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Siatememt  hg  eommtieSf  apparatM4t,  and  sj^ciet  of  the  yitld  of  the  nhore  ftkerieB  of  Pennsylvania — Cont'd. 


Philadelphia. 


York. 


Appsratas  and 
species. 


1890. 


IS91. 


1832. 


l?*S*l. 


1890. 


1893 


) 


Pounds.  TidiM*.  Poaods-  Value.  Poands.  Value.  Poundtt.  Value.    Pounds.  Value.    Ponn«l«.  Value. 


Line^ : 
Hlaok  bas9.... 

Cattish 

Eels 

Perch,  vellow . 

Pike..: 

Striped  bass  . 
Other  fish 


1 


3.K75 

rtf*^ 

4.  IS 

»412 

4.086 

$403 

1.0U6I 

45 

1.125 

h6 

1.240 

62 

1.717 

85 

1,<<5 

89 

1,720 

87 

2.1'.Sf 

106 

l.»5i» ; 

U8 

1.69«i 

90 

1.125^ 

109 

nno 

150 

l.OOu 

150 

3.050 

292 

3.550 

319 

3.672 

366 

600 

24 

650 

26 

740 

31 

Total 


13.e»g      I.1U9        14.175      1.15U        14.156      I.lr«9 


Grand  total L424,175  $53.5t<S  1.204.850  «51.577     803.254^)  $38,940       99.752      6.310      131,185      8.294      137.666     8.973 


Total  for  the  State. 


Apparatus  and  species. 


1890. 


1891. 


1892. 


Pounds.         Value.        Pounds.         Value.        Pounds.         Value. 


Seines  : 

Alewives 2,ZS,900 

Black  bass 1.375 

Catfish I  37.342 

Perch,white 4.858 

Perch,  yellow 2, 800 

Pike I  1.020 

Shad 1.690.451 

Strawberry  ba*s .oO 

Striped  bass 1  5.415 

Suckers ■  28.450 

Other  fish 68.675 


$11.  515 

140 

2.083 

261 

168 

U^ 

8L659 

70 

546 

1.331 

3.451 


2. 104. 700 

1.9O0 

31.483 

3.7» 

2.700 

975 

1.575-309 

880 

5.280 

23.100 

67.125 


$10,948 

li»3 

1.754 

306 

162 

97 

81.772 

80 

5:r2 

1.137 

3.327 


1.840.575 

2.165 

33.900 

3,870 

2.490 

l.(»25 

1, 124, 137 

1.050 

5,450 

22,400 

67.324 


Total 4.067.1O6       101.326       :4.817.2l7       100.308       3,104,386 


Gillnecs : 

Alewives 216.ft,i0 

Shad 1.167.675 

Sturgeon 58, 650 

Other  fish ^2») 


2,35t> 

46.727 

8!0 

419 


222,000 

1,088,(^» 

52-  70C» 

7.«» 


2.475 
44.448 

640 
390 


213,640 

836.120 

60.180 

8,20l> 


Total 1.450.625 


Fyke  nets  : 
'Alewives .... 
Black  bass  . . . 

Carp 

Catfish 

Eels 

Perch,  white.. 
Perch,  vellow. 

Shad..: 

Striped  ba$s  . 

Suckers 

Other  fish 


5.6iD0 

600 

3.4:15 

86,150 

28.670 

2.210 

1.860 

380 

775 

19.655 

2.650 


29 

61 

180 

3.661 

1.450 

141 

112 

19 

1,038 
154 


5,075 
675 

.'{,800 
52.025 
27,400 


2,1*^ 

475 

970 

19. 450 

2,475 


26 

68 

199 

3.482 

1.386 

135 

122 

25 

96 

978 

142 


4,800 


Total  . 

Dip  nets  : 

Eels 

Shad 

Other  fish. 


151.  S«5 


6.923 


146,695 


6.659 


Total 


Lines  : 

Black  bass 

Catfish 

Eels 

Perch,  vellow. 

Pike..*- 

Striped  ba*8  . 
Other  fish 


2.195 

4«C\M5 

1.500 


131 

2.821 

75 


2,  :{25 

145 

29,030 

2.029 

800 

40 

43.740 


1127 


32. 155 


2,214 


39,579 


19, 150 
9.225 

11.680 
8.500 
4.500 

16.675 
4.700 


Total 

Grand  total. 


74. 430 


1.989 
546 
677 
425 
675 

1,610 
240 

6.162 


20, 310 
9.960 

11,2^ 
7,800 
4,00C» 

18,365 
5.  l.V> 


2.107 
607 
643 
390 
600 

1.778 
257 


76.  .>ilO 


6,:i82 


19.053 
9.775 

11,375 
8.118 
4.456 

17.327 
.x  215 

75, 319 


$9,679 

225 

1,875 

205 

138 

103 

65,524 

102 

545 

1,121 

3,396 


82.913 


2.440 
42,143 

728 
430 


50.306   1. 370. 550    47.953   1.118,140    45,741 


25 
52 


3.784 

197  , 

.          90,975 

3.827 

1          30,130 

1,490 

2,300 

138 

1,700 

108  1 

476 

24 

575 

57 

21. 170 

1,092  ' 

2.425 

142 

158.860 

7,152 

2,5» 

155 

35,749 

2,509 

1.250 

62 

2,726 


1.965 
5#1 

661) 

674 

1,718 

264 


6.094 


5.787.816   167.743   5,443  457    163,416   4.496,284    144.626 
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FISHERIES  OF  DELAWARE. 

Importance  and  genei-al  aspects  of  the  industry. — The  fisheries  of  this  State  are  the 
least  extensive  in  the  Middle  Atlantic  region,  although,  in  proportion  to  the  length  of 
shore  line,  the  industry  is  of  considerable  importance  and  is  surpassed  in  value  by 
that  of  Pennsylvania  by  only  a  few  thousand  dollars.  The  rank  of  Delaware  as  a 
fishing  State  is  21. 

Delaware  has  a  frontage  on  the  ocean,  on  Delaware  Bay  and  River,  and  also  has 
a  river  of  some  size,  the  Nanticoke,  tributary  to  Chesapeake  Bay.  Fishing  is  carried 
on  along  the  ocean  shore  of  the  State,  in  Delaware  Bay,  and  in  the  rivers  mentioned, 
but  is  most  extensive  in  Delaware  Bay.  The  proximity  of  Wilmington,  Philadelphia, 
and  Baltimore  affords  a  good  market  for  the  fishery  products  taken. 

The  oyster  fishery  is  usually  of  greater  importance  than  any  other  branch, 
although  at  times  the  shad  fishery  has  become  the  most  valuable.  The  taking  of  ale- 
wives,  eels,  perch,  squeteague,  striped  bass,  sturgeon,  and  crabs  is  also  comparatively 
extensive.  In  the  extent  of  its  sturgeon  fishery  Delaware  not  only  surpasses  the 
other  States  of  this  section,  but  takes  first  rank  among  the  coast  States  of  the  country. 
It  is  also  noticeable  as  being  the  southernmost  State  in  which  lobster  fishing  is  car- 
ried on. 

Condensed  statistical  statement — General  statistics  of  the  fisheries  of  Delaware  in 
1889,  1890,  1891,  and  1892  are  given  in  the  three  tables  which  follow. 

Of  the  total  fishing  population  in  1892,  153  persons  were  in  the  vessel  fisheries, 
1,G92  in  the  shore  fisheries,  and  494  in  menhaden  factories  and  oyster  houses.  A 
slight  annual  increase  in  all  classes  of  fishery  employes  is  indicated  by  the  returns. 

The  $218,144  invested  in  the  fishing  industry  of  Delaware  in  1892  consisted  of 
$42,540  in  vessels  and  their  outfits,  $29,754  in  boats,  $50,050  in  apparjitusof  capture, 
and  $95,800  in  shore  property  and  cash  capital.  During  the  four  years  covered  by  the 
inquiry,  the  variation  in  the  aggregate  investment  and  in  the  individual  items  was 
slight.  Comparing  1892  with  1889,  there  was  a  small  increase  in  the  number  of  ves- 
sels, gill  nets,  pound  nets,  and  eel  pots,  and  a  decrease  in  the  number  of  bot\ts,  seines, 
fyke  nets,  and  lobster  i)ots. 

The  value  of  the  products  in  1892  was  less  than  in  any  of  the  three  previous 
years,  owing  to  a  diminished  catch  of  shad,  squeteague,  sturgeon,  and  perch.  The 
somewhat  larger  yield  of  eels,  striped  bass,  crabs,  and  oysters  was  not  sufficient  to 
overcome  the  reduction  in  the  other  species.  The  fisheries  resulted  in  the  following 
returns  to  the  fishermen:  1889,  $250,980;  1890,  $207,346;  1891,  $255,423;  1892, 
$250,853. 

Persona  emploijed  in  the  fisheries  of  Delaware. 


How  fiigagt 

L-a. 

1889. 

103  i 
1,G45 

3H0 

18W. 

103 

1.  6<;9 

41 

366 

1891. 

103 

1,653 

43 

431 

1892. 

In  vessel  tiaheries 

107 

1,692 

46 

494 

In  shori>  tisberies 

On  transporting  veH.sels 

On  shore,  in  factorit-s.  etc. . . 

Total 

1 

2,153 

2.179 

2,230 

2,339 
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J'aitdi,  boats,  apparatus,  tkore  jii-ojierlg,  and  cath  capital  employed  in  Iktjiiheritt  of  Utlawart. 


,»■„.„.. 

SaiBl*r. 

Value.     1  > 

•12,035] 

1B90 
utuWr. ' 

2i 
297    ,. 

Talur. 

1891, 
Suml*r,       Value. 
»          •21,525 

1892 

XamlKr. ; 

Vi^ue. 

V     1  a  11- 

»7 

2S 

•21,175 

a,57S,. 
13,  IM 

3,390 

E!5 

20- 

2IJ 

256 

15.580 

10,810  : 
33,4«t) 

i.ses 

112 ; 

M  1. 
W  ' 
622 
M.OSO    . 

148 

1.805 
2«,S6S 

2.070 
33:421 

■'1 

100 

534 

1,580 
20 

13 

10.283 
'  52 

522 

632 

988 

101 

199 
1.003 

1,870 

Am»rBtu»-veBKlflBlierie«: 

Appar»lu»-»ho™fl»herie»; 

Voand  d«U  and  vein. 

Sivr:::-.:::;::::;;:;:: 

1,220 

H3 

mSI 

2«i 

282 

210,320    . 

206,777 

208,082 

. 

Pro 

iaeta  of  tli 

fiaheria 

of  IMIaKare. 

s„,.. 

■ 

iSB. 

p™nd.. 

Wi».: 

mi. 

1892. 

Potmds 

;  Val«B.   I 

Poanda. 

Value. 

Poand,.    1 

Valut 

- 

813.  TO 

7S.a* 
2ib!oi 

5.401 

i\ 

I.4H6I 

:i.21i:bi 

i.32t!ji 
10.  SIX 

S.KUi 

IS.  as 
121.  J: 

22.  Ill 

•12,51i 

*.2:tl 

,       »,*'0 

I  J: 

827.050 
75.  MO 

22illKI 
tlouo 

3e!4ua 

ztiieo 

3!n«:5i)o 

'  io:-j50 

108.575 
700,000 

1,179;  500 
21.800 
14.  (W<) 

112,098 
■425 
80 

is!  201 

19. 815 

^1 

889 
5,970 

380 
73,805 

ri-o 

883.760 

12;  180 
30.  OW) 

960 

38!  900 
2M.g55 

i;  164;  730 

B4.910 

1.301,800 

i;380 

60.250  ; 

740.000 

ii;iw8 

1«8 
420 

i.m 

i;«»9 

2;  758 
O.WH 

II 

72:895 
39. 190  , 

65,500 
40.300 

1,]  10;  389 

11 5;  012 
1.  051.  590 

e.300 

1,140 

1.04B;2«> 
5.000' 

"21:240 

•11.585 

CruaktrB  and  snola 

1,911 

10,  jI 

1.201 

f^^^ 

'4ia 

8,878 

1:S 

2.130 
1,295 

Quahusra oViiarii  cioiiia  '.''".'.'. 

Tnrtlw 

Total 

res  rep 
iiig  tal 

eseut  the 

iiiiiiibe 

r  of  bu 

7,897.«9  . 

255,423 

7.1W.68S 

250,853 

The  following  Bgii 
iu  pouuds  in  the  foie^' 

shels  of  certain 

products  given 

1 

r™.u 

,., 

»jna 

niitj-. 

■     l*g».           1890. 

258,7 

.      1892. 
W       340.42S 
u         '2;b5S 

'Craha,  Hifl 

37S       30.1.125 

000     ;»>.ooo 

-50      108, 5i« 

...      Wi 

1  Oj-BU-r .-. 

iHlBll 
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Staiistk'8  by  counties, — The  three  coiiuties  of  Delaware  are  all  interested  in  the 
fisheries.  Newcastle  County  borders  oil  the  Delaware  liiver,  Kent  County  partly  ou 
the  river  and  partly  on  Delaware  Bay,  and  Sussex  County  on  the  bay  and  ocean,  as 
well  as  having:  an  outlet  to  Chesapeake  Bay  tlirough  the  Nanticoke  Eiver.  The 
extent  of  the  fisheries  in  each  county  is  shown  in  the  following  tables. 

Sussex  County  has  the  largest  fishhig  i)opuhition  and  the  most  invested  capital, 
but  the  vahie  of  the  fisheries  of  Kent  County  is  greatest.  The  vessel  fishing  is  prac- 
tically confined  to  Kent  County,  and  thus  the  larger  part  of  the  oyster  product  of  the 
State  becomes  credited  to  that  county,  which  also  leads  in  the  catch  of  squeteague. 
Newcastle  County  ranks  second  in  the  value  of  the  yield.  It  leads  the  others  in  the 
output  of  shad  and  sturgeon.  In  Sussex  County  the  catch  of  alewives,  eels,  and 
crabs  is  larger  than  elsewhere.  This  county  also  has,  at  Lewes  and  Seaford,  respec- 
tively, important  factories  for  the  utilization  of  menhaden  and  oysters. 

Statement  by  counties  of  the  vesaelny  boats,  apparatus,  shore  property,  and  cash  capital  employed  in  the  fish- 
eries of  Delaware. 


Newca«tl«^. 


Kent. 


Designation. 


1890. 


1891. 


1892. 


No. 


Vesnels  (iHhiug '  2 

Touuage 18. IK) 

Outlit 

VeMseU  transporting i  1 

Tonnage 5.73 

Outlit 

Boat.-* 2S4 

AppnratiiH: 

Dndges ,  8 

S«'ineH :  9 

Gill  nets 234 

Pound  nets  and  weirs 

Fyko  nets 455 

Ca»t  nets 

EeliMjta 125 

Lines 


Value.      No 
$1,440 


Value.  ,    No. 


1 
8.29 


1700 


275, 
550  ; 


65 
16.650 

130 

590 

23,130 


1 

5.73 

261 

4 

9 

2  41 


135 
500 


75 
17,130 

85 

570 

23,795 


1 

8.29 

* "  V 
5.73 

262 

4 

9 

244 


Value. 
$700 


1890.  1891. 

No.      Value.      No.      Value. 


1892. 


No.     Value. 


2:1    $20,300  24    $2U,825 

....  278.70   295.97  

115   3.280   3.J55 

4S\) 


25   $20,475 

304.55   

i     3,515 


75 
17,290 

85 

.''.70 

24,145 


215  1      6.762         214        6,652         231        6,940 


910 


125 
5 


400 
160 


800 


100 


348 
164 


696 


92 
56 

2»)8 
4 

105 
12 


1.940 

4.190 

4.942 

200 

237 

48 


56 

208 

3 

112 

13 


2,025 

4.1{t0 

4.708 

150 

259 

52 


KjO 

55 
212 

10 

135  , 
91 


2.110 

4,135 

4,775 

300 

3)6 

48 


5 


164 
5 


9 


S]H5ars 

Ovster  tongs, 
clam  rakeH  . . 


ID 

2it 


Shore  pro|wrty 4.300 


5.300 


5.300 


Cash  capital 


8,ouo ; 10.000  10,000 


Total 56.170 


59,255 


300 
15 
2.5<»0 
1,500 


72  ; 
20  . 


288 

15 

2.500 

1,500 


25 
85 
20 


59,625 46.223   46,427 


8 

15  I 

334 

15  ' 

3.000  ! 

2,000  ' 

47,986 


Desijjnation. 


181H). 


Su8»ex. 
1891. 


Total. 


1892 


1890. 


1891. 


1892. 


No.    I  Value.      No.      Value.      No.       Value.      No.      Value.      No.    ,  Value.      No.       Value. 


Ve.srtel.s  ti.shing 

Toniiaije 

Outlit I ; 

Vertsels  transport  in  ji ■        14   flJ, 

Tonnaue 201.00    

Outrtt.. I     1. 

Boat.s '      503       5. 

AnparatuM: 

Dredges 

Seine.-* 141        .'» 

tiill  nets 1.145       5. 

Pound  nets  and  weir.s ;        18 

F.vke  nets I        57 

Cast  net  .s 

Crab  nets j       148 

Kel  pot.s 1,660 

Lob.ster  pot.s 4J 

I..inert 

Spejir.s iTo 

Oyster  tongs |        31 

(.'lam  rakes ;       120 

Shore  property 39. 

Cash  rapital.". ""•-      •^••• 

Total .' 104. 


25 


$21,740 


•296.  79    304. 26 


000  15   $12,750 

....218.19    

8(tO    l.iK)o 

.m3         471       5.451 


16    $15,  100  15 

249.  H7    206.  73 

2.  OHO    

475       5. 524         972 


.56<l 
352 
IKI 

2U8 


138  5. 503 

1.137  5.443 

17  155 

55  ,  2. '2 


135 

147 

17 

57 


.5.  .378  1 
5.  4.'>3  ' 
155 
208  , 


74 
646 

100 
< 

85 
124 

9.-. 
100 
.'>00 

:!8i 


1,615 
40 


61 
624 

loo 


170  85 

31  124 

120  95 

37, (MM) 

32.  iKK) 

102.  AiM) 


167 
1.712 

"iio 

37 

120 


84 

663 

53 

I 

85 
148 

95 
40,  <»00 
35.  500 

1 10. 5;i;{ 


1, 


100 
206 
5>7 

22 
6I7 

12 
14H 
785 

40 


3.555 
12,  550 

"i,865 
28, 965 

2.  07(» 

lu,  340 

33,  424 

380 

1,  3.'>5 

48 

74 

771 

100 

21 


16 
223.92 

946 

100 

203 

1,  5H6 

20 

5<)7 

13 

1,775 
40 


26  121,175 

312. »4    

3, 630 

17  15, 580 

255.60    

2, 155 

968  29, 754 


170 
106 
140 


85 

170 

424 

103 

110 

140 

45.900  . 

4.3.000  . 

$21,  525 

i   '3.390 
13,250 

'i.'975 
29  233 

2.  110 

10.  26:j 

33.  946 

305 

1.261 

52 

61 

784 

100 

20 

85 

412 

110 

44.  800 
44.400 

208, 0.'<2    218. 144 


104 

199 

1.603 

27 

540 

9 

167 

1,876 

21 


195 
122 
140 


2,195  I 
10.  083 
34.  373  i 
4.55  I 
1,220  . 
48 
84 
827 
53 
20 
100 
482 
110 
48,  ::oo 
47.500 


F.  C.  IJ.  1894—26 


402  BLLLETIX   OF   THE    USITED   STATES    FISH    COUUISSION. 

SlalemrKl  by  'ManlUt  of  t%t  mumbtr  of  pertont  mploneil  in  llie Jitkfriea  */  betaitare. 


va     IU7    i.« 


bt)  wvnIU '  ard  tftritii  of  tit  j.roilaelt  if  thr  fi»ktrUi  of  Dtlairare. 


I.  Value.  roDDdi 


Akwlv-. 
t:nmkiir* 

::::::::   |S 

•i,«- 

HiK'krn.' 

r.-rMulTlum 

EvE'VS 

4:- 

4,iao 

4.4W       M,1S7       4.iia 

I       MOV       zw       5.180: 

'1  I.OOJ.hM      a».!>.M  l.UTH.IM      I 


KA.euo  u.via  !i.aT4, 


i.Jwi)   "i'ss  "Viaio  "iiii" 

I.GOO         301  4.600         3Ut 

1.0^    44.130      837.733    42.SIA 

w.Ko"  j,ii«  "Vj.iwo  "V«i» 

il.M  '    147 


12.11 


4M         1.778  4M  . 


sas 


~G.:::::: 


108 

I1,4.1T 

U8.4U& 

IMMI 

ia.:rtw 

i7K,aBB 

4<i2.rao  K.03»!  iw.a«  *i;.oM    stn.Tco  4 


,  eiB.»Mi  tii.ses 


5.000 

T.aw 

410 

S.O"") 

in.4;5 

0.I1TB 

5,870 

8I1.2S0 

4.713 

0.87B 

4W 

21.10" 

1.4711 

18.000 

1,200 
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The  catch  by  apparatus.— The  (iiiantity  and  value  of  the  products  taken  by  each 
kind  of  apparatus  in  each  county  are  indicated  in  the  following  tables  relating  to  the 
years  1890,  1891,  and  1892.  In  the  vessel  fishery  only  oysters  are  taken,  dredges 
being  the  apparatus  employed.  The  yield  in  1892  was  52,()10  bushels,  valued  at 
840,491.  In  the  shore  and  boat  fisheries,  gill  nets  are  of  prime  importance,  taking 
more  than  half  the  fish  credited  to  the  State  and  nearly  half  the  money  returns. 
Shad  and  sturgeon  are  the  prominent  fish  thus  secured.  Seines  rank  next  to  gill  nets 
in  the  quantity  and  value  of  the  catch,  squeteague  being  the  most  important  fish 
obtained.  All  other  forms  of  apparatus — pound  nets,  fyke  nets,  cast  nets,  pots,  etc. — 
take  very  small  quantities  of  fish. 

Statement  by  counties  of  the  products  of  the  retfsel  fisheries  of  Delaware, 


Designatiou. 


1890. 
BuHhels.      Value. 


1891. 


Bushels.      Value. 


Ovsters : 

Kent 

Newcastle 


57, 300 
4,300 


Total 


61,600 


$42,580 
2,850 


57.150 
1,850 


$42, 350 
1,300 


45,430         59,000  l       43,650 


1892. 

Bushels. 

Value. 

51,560       $39,551 

1,U50  !            940 

1 

52, 610 

40, 491 

Statement  hy  counties,  apparatus,  and  species  of  the  yield  of  the  shore  fisheries  of  Delaware. 


Kent. 


Apparatus  and 
species. 


1890. 


1891. 


1892. 


Newcastle. 


1890. 


Pounds.  Value.  Pounds.  Value.  Pounds.  Value. '  Pounds. 


Seines : 
Ale  wives 
Cattish... 
Croakers. 

Drum 

Perch 

Pike 

Shad 


13,000 

4,000 

2.hO0 

26,  <  1(H) 

18,500 


$335 
200 
150 
325 

1.155 


• 

13,840 

$350 

13,360 

3,  COO 

180 

3,640 

2,(:oo 

240 

2,600 

19,000 

240 

19,800 

18.980 

1,173 

19,410 

$338 
lb2 
135 
248 

1,201 


221,200 
12,200 


Value. 


1891. 
Pounds.    ValuV 


1892. 


Pounds.    Value. 


$3,280 
700 


213,600      $3,140      193,600 


13,000 


785  i      12,500 


$2,390 
745 


5,100 
1,500 
7,:i50 


62,300      3,630  52,955      3,087  42,301       1,706 

Squeteague 2,380,000  '  13,720  862.:<00    ll,5lo;  628,380    11.219  1. 

Striiied  ba»8  . . . .       19.100      2,310 1  18.530      2.255  19,282      2.325  I        4,700 

Suckers I        3.000         120  3.400  1        136  1  2.0{;0 '        119  I        2,100 


345 
102 

304 


5,400 
1,400 
7.000 


350 

88 

300 


5,600  360 

1,400  88 

5,740  310 


Total 2,52H,700    21,945      U95.20.')    19,171      751,753    17,473      254,150 


594 
105 


6.700 
1,800 


700 
130 


6,400 
1,800 


760 
130 


5.580      248,900        5,493      227,040  !      4,783 


Gill  nets: 

Ale  wives 28.000 

Cattish 3.400 

CrtMikers 6,200 

Mullet 5.000 

Perch 12.950 

Pike 4,000 

Shad 113.400 

S<iuutenf;uc i  3.600 

Striped  bass I  14,27(» 

Sturgeon '.  306.000 

Suckers I  1,600 


685 

170 

320 

150 

986 

244 

6.4H*J 

108 

2,006 

4.4(»0 

loo 


28.100 
3.500 
5.400 
4.500 

14.0tH) 

3.900 

102.920 

3,600 

11,960 

230.350 

1.800 


720 
181 
279 
135 

1.074 
237 

6,015 
108 

1,845 

3,380 
105 


26,180 
3,700 
3,500 
4,500 

14,110 
4,000 

84,510 
3,000 

13,475 

173,910 

2,000 


25,300 
3,250 
5,788  1,307,250 

100 

1,975  I      26,350 

2,5.'>7  ;    995.600 

120  300 


3,255        25,&30 

24,950  1,074,450 

15  350 


3.155 

27,068 

17 


29.580  I      3,640 

877.680  I    21,953 

350  I  17 


Total 

Pound  nets  and 
weirs : 

Alewives ' 

Cattish I 

Perch 

Striped  bass \ 

Total 


498,420    15,649  1    410,030    14,079      332,885    13.103  2,522,150      76,086  2.456,315      79,445   1,922,382      72,709 


1.200 
500 
700 

2,000 


I 


30 
40 

6;i 

300 


1,000 
400 
640 

1,750 


25 

32 

55 

265 


1,000  : 
100  1 
220 
520 


25 

8 

15 

95 


4,400 


433 


3,790 


X  I 


1,840  143 


Fvko  nets: 

'Cattish 

Eels 

Perch 

Striped  bass 
Suckers 


5.400 

2.400 

1,450 

250 

230 


324 
144 

I  4 

33 
10 


6,500 

2,700 

1,700 

240 

200 


390 
162 

89 
32 

8 


ToUl 


9,750         588 


11.340 


7,800 

468 

3,200 

182 

2,000 

104 

280 

37 

200 

8 

16.000  I 
3,900  I 
2,900  I 
1.000  1 


960 
195 
145 
100 


13.700 

3.500 

2,500 

900 


822  1 

11,400 

684 

175 

3.100 

155 

125 

2.000 

106 

90  1 

750 

75 

681 


13.480  ;       799  ;      23,800  .      1,400        20,600 


1,212  I      17,250  1      1,020 
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Slatemiml  bg  camilits.  aji/iurodu,  ami  tjHciM  of  ifrt  i/ield  of  thr  thure  fithtriti  of  tJtlaieai 


.„™...., 



._""": 

Pounds,  Valne. 

— 1^ 

Xfir.-«tle. 

Valoti. 

iiwu. 

0.                           1«JI. 

Pounds, 

Pounds.  <  Vslwi. 

Pounds,  Vslne. 

Poonds. 

Valns.   Pounds,    Tnlue, 

e,3oo'  fMo 

i.«ua 

fS78 

..» 

IW 

-Si. 

,.800 

•SI9 

10,900        HW       10,800 

"k: 

»,«oo 

1.SS5 

Linn: 

'iMUl          X 
16.01)0        300 

'OOD 
1S,WII 

sou 

1.000 
suo 

13.  MO 

MO 

4.000 

SO,     4.M0       im'     4,1m) 

"':;; 

StriiwdbH  .... 
Tol.1 

I.WO 

IM 

17.100        MO 

17,700 

m 

1S,4001      430 

s,ooo 

100          0,000           400.        G.WO 

42* 

13,000'      BIO 

2,400 

740,000 

t,Bili 

21.104 

4S0 

700 

715,174    B.S81 

1.040.  :»o      U18 
1,778      4-ja 

■LKO        805 

?SS"!::;::;- 

Total 

Gnmd  total . 

*,«a,«it  M[is7 

l.S37,228 
3,B04.ail3 

1,780,U3S    S7.0S9 

2iM>,8S0|ai,ee8 

i,8i3,eoa 

83.070  !.7ii,si3j  87,180  .awtira 

70,581 

i„„j,,....„ 

Bo>»>. 

Total. 

1890- 

1891. 

18M. 

.«.        :        ■»..        1 

PounilsJValM 

Pound..  Value 

I'ouuds.  1  Value 

PoilDds, 

Valoe.  Poun.la.|Valup.  Pounds. 

Value. 

Cruaken 

tei.iw 

sloou 
6,300 

a.ooo 

fa.Tifl 

178 
(1,SBS 

s.oga 

s 

3^,904 
4.400 

as 

!:S 

a,  800 

110.400 

M 

671 

a,«i7 

470 
9,009 

4!0U0 

so,  sou 

10.000 

*1.0»l 
406 

Ki;sou 
i7?:S!^ 

3,037.800 

8:500 

•7,331    sis.aio 

1.335       2  ,U00 

S    !:S 

17d            ,000 

8,005     1*3:780 
8,030'  11A:374 

in.oe.1  1,114,000 

'■g    IS 

(7.178 
1,136 

380 

40 

S,220 

7,140 

1B,1M« 

5,058 

200 

522,780 

as 

31.U20 
5.120 

g7,l»0 
7,700 

B3.7BB 
8M:7B0 

59,237 
1,7S0 

10,819 

303 
173 

S.137 

is:4ia 

Kfc:::::: 

ftC".::::;.::::: 

other  fl.L 

TotiJ 

Gllln«t>: 
AlewlVH 

425 

i,'iriB,4« ,  ■x.ta-i 

K',.a»    23,4W 

flIIZ,S4U  '  n,rM2 

t,012.I0tl 

63,8}?  I2,028,S44 

49,150  1,071,633 

44,918 

loa.Aoo 

K.gOO 

u,m 

wiooo 
n.iwo 
»<.:iiw 

8,7M 
I1W.I«0 

a,3w 

1.3M 
"  80 

.£ 

'4113 
1.S8B 

]||,IKNI 
7,11W 

S:5 
'SS 

jai,Bss 

7;4»i> 

1,W0 
1.100 

SMI 

S,7«l 

7,473 
MM 
1.IS1 

oiovu      '1:44 

12,«I0          018 
liS.M)          333 

±tl7.J0JI 
11.BU0 

IS 
as 

1,817,470 
481070 

5T3 
3:10 
'025 
B.65i 

"■S 

la'nwo 
'oeu 

50,01.0 

35,100 

03,515 

lolwo 

1,382,330 
23,5.10 
45:070 

'1 

eiooa 

8,15S 

314,100 

M,6CI0 

105:880 
17:S30 
1,011.229 
18,060 
fiU95 

3;05U 

365 
1,103 

7.688 

B,ll6t 
34,510 
^I8S 

Croakera 

5»i-:::::: 

10^330 
07:727 

0,SHO 
1,340 

Ipp.-:::: 

Suckera 

OtlierUiu 

Total 

l-ouDd    nel.    aD.l 

IS™;:::::: 

3.000 

elsoo 

3^ 

»,wo 

30 

^■x 

U 

6;S00 

'500;          30 

S-J8.130 1  so,i»a 

477,0MO 

awn 

*4S.3&7 

17,121  l3,KiO,  TOO 

25<l 

3,313,125  1  111,151 

i,0O7,621 

IDS.B3S 

],0M          31 

l!l,020 
1,4111 

so 
"to 

BO 

'iii 

'leo 

1,17" 

W 
1)8 
2,10 
37 
"1 

4.SU 

1 

2:000 

000 

13,020 

B5 

8C 
75 

li 

'a»i 

81 
37 

simrt"".:" :::.'. 

3O0  '        iItgO 
41,        1,500 

UHicrHsU 

T.,lal 

am :      is 

i.nin 

■7s 

!>,(»'      BOD 

■J4,101 

000 

22,270  j        610 

23,850 

1,'itO        27,S81 

1,037  1     21,119          702 
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Statement  hy  counties,  apparatus^  and  species  of  the  tjield  of  the  shore  fisheries  of  Delaware — Continued. 


Apparatus  and 
species. 

Sussex. 

1 
1 

. 

Total. 

189( 

).            1 
Value. 

1891 

1 

• 

1892.  . 

1890. 

1891. 

1892. 

Pound."*. 

Pounds. 

1 

Value. 

Pounds.   Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Fvke  nets: 
'Cattish 

( 

1 

2,000 

$100 

1 

1 

2  800       ^Mn 

21,400 
6.300 
8.350 
1,050 
1.650 
250 
4.800 

43,800 

9.300 

99,800 
7,200 

$1,284 

339 

502 

32 

193 

10 

94 

22.200 
6.200 

11,670 

1,001 

1,440 

200 

2,380 

$1,312 

647 
61 

'% 

59 

22.000 

6.300 

12,430 

925 

1,430 

200 

2,570 

$1,292 

337 

707 

50 

172 

8 

67 

EelH 

.,■  s   -w 

'      I'erch 

4,000 

1,050 

400 

1, ,.,..... 

$280  1 
32  ' 

60  1 

7.470 
1,001 

:ioo 

433 
61 
45 

8.430 
925 
400 

497 

5»< 
60 

Shad 

Striped  bass 

Suckers 

Other  tish 

Total 

Cast  nets: 
Catfish 

1        4,800 

94  1 

2,380 

59 

2,570 

67 

■      10,250 

466. 

13,151 

698 

15,125 

814 

2,454 

560 

—  .  — 

45.091 

2,591 

45.855 

2,633 

] 

9,600 

578 

9.400 

566 

Pots: 

Eels 

Lobsters 

Total  

Spears: 
Eels 

Lines : 
Catfish 

• 

91,420 
5,600 

i      91,300 
;        7,200 

3,715  i 
360 

86,800 
8,200 

3,440 
410 

3,644 
285 

4,225 
360 

97.300 
8,200 

4,070 
410 

102,220 
5,600 

4,289 
285 

'      98,500 
.,    120.000 

4,U75 

95,000 

3,850 

97,020 
125,600 

3,929 

107,000 

120,000 

5,000 

600 

31,500 

1.500 

5,000 

4,585 

105,500 

4.480 

1"7,820 
100,600 

4,574 

4,560 

120,000 

4.560 

4,784 

4,560 

120,000 

5.000 

600 

26,300 

1,800 

8,000 

4. 560 

6,009 

330 
36 
404 
22S 
3J2 



330 
36 
795 
180 
200 

330 
36 
630 
216 
320 

5,000 

600 

18.060 

1,800 

8,300 

Perch ' ' 

Sqneteajiue 

Strii>ed  oass  . 

'      16,500 

495 

11,000 

330 

4.800 

144 

Tttiitog 

Total 

Miscellaneous : 
Ovsters 

5,000 

200 

8,000 

320 
650 

8,300 

332 

.      21.500 

102,900 
j      19,040 

695; 

19,000 

81,200 
19.520 

13,100 

143,780 
18,960 

476 

43.600 

1,541 

28,175 

,      2,067 

1         665 

5,970 

2.740 

1,470 

41.700 

684,040 
21,920 
;    740,000 
86,250 
11.988 
18,000 

1,532 

26.484 
2,094 
647 
4.713 
2,190 
1,260 

'      33.760 

1      1,330 



•    5,550 
1,811  I 

5,280 
1,854 

7,790 
1.807 

748,300 

21,600 

760,000 

1H8,375 

14,800 

21.000 

859,054 

21.240 

1.049.21*0 

.    115,475 

1      11.6.38 

19,000 

,    33.372 

,      2,035 

918 

:      6,878 

2,136 

1,295 

clams 

Crabs,  horseshoe 

Crabs,  soft 

Terrapins 

Turtles 

lotal 

Grand  total  . 

1(8.375 
i        9.800 
1        8.0U0 

5,970 

l.WiO 

560 

86,250 
10,000 
■8,0(K) 

4.713 

1.740 

560 

11.5.475 
9.860 
7,500 

295.575 

1,703,890 

6,878 

1.710 

41'0 

248,115 
2,315.393 

15.551 

204,970 
1,738,441 

14.147 

18,675 

1,674,075 

41,087 
221.910 

1,562,198 
7,284,649 

37,388 
211.773 

'2,075,607 
6,826.418 

;    46,6.34 

72.783 

6.'>.98t 

GO.  OKI 

9,0J2.623 

210,362 

1 

Statistics  of  special  industries, — The  following  table  shows  the  e.xtent  of  the 
wholesale  oyster-opening  trade  of  Sea  ford,  located  on  the  Nanticoke  Kiver,  a  tributary 
of  Chesapeake  Bay.  While  the  business  is  small  as  compared  with  that  in  the 
adjoining  State  of  Mar^lan<l,  it  is  quite  important  in  proportion  to  the  general  extent 
of  the  fishing  industry  of  Delaware. 

Summarif  of  the  offater-pavkinfj  indiistrif  of  Delaware. 


De.sijfnation. 


1890. 


N  umber  of  firms 

Shore  eniph»y<H , 

Value  of  plants 

Casli  (-a]ntal 

Wages  to  employes , 

Ovsters  utilize<l bushels. 

Cost 

Opened  oyst»*rs  sold g.illonH. 

Value..' 


4 

267 
4»19, 100 
$20.  800 
$28. 181 
270. 800 

$148,940 
174,444 

$184,704 


1891. 

4 

251 
$19, 100 
$20.  000 
$24,  275 
228.  f>00 

$125.  730 
15.5.  000 

$166.  275 


The  business  of  preparing  fertilizer  from  king  crabs  or  horseshoe  crabs  is  engaged 
in  by  one  firm  located  in  Kent  County.  Fiveor  six  men  are  regularly  employed  in  making 
the  scrap.    The  extent  of  this  indnstry  is  shown  for  four  years  in  the  following  table: 

Siijumdrif  of  the  king-crah  indnstnj  of  Delaware. 


1                                                          It. ins. 

iss9. 

1890. 

1891. 

V 

1892. 

Number  of  crabs  utilized 

(  OSt 

200. 000 

$70() 

190.000 

$665 

94 

$2,800 

185,000 

$647 

97 

12. 900 

262,300 
$918 

Numln-rof  ton.s  of  fertilizer  matli'   

luO 

134 

\'nlue 

$2.  .-50 

$4,020 
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A  very  extensive  vrliolesale  trade  io  sturgeon,  caviar,  and  sLad  ia  carried  on  in 
Newcastle  County  by  firms  wlio  purchase  tbe  round  tisU  directly  from  the  fisliermen 
and  ship  the  products  to  the  markets.  In  the  ease  of  aturijeon,  tlie  fish  are  dressed 
before  shipment  and  caviar  is  prepared  from  their  roe.  The  extent  and  principal 
features  of  this  trade  for  four  years  are  given  in  the  following  table.  In  other  parts 
of  the  State  the  fishermen  usually  ship  tbeir  own  sturgeon  and  shad  without  tbe 
intervention  of  a  wholesale  dealer. 


of  llrlaimre. 

I.«„. 

t4,150 

i 

iluooo 

1890,            1881, 

ti.m      t^.m 

»8,  OliO       *]0,  000 
14                 Ifi 

3.-m           4;il5 

ess.iton     oM.soo 

is  ii 
sis  is 

KI.OM      M:i.SO0 

"■- 1  «"■■- 

».-J,TOO 

16 

t2.300 
3,382 

313,  3» 

8:565 

si 

Kuniber  ef  men  em]i]ii.ved : 

Weight  (n)iin.1) 

pouBd... 

CavVr  prep«  red .'.'.'.'.'.'.'.'.'.".".".'.' 

EEE::-r^ 

Value  aesoW 

FISHERIES  OF    MARYLAND. 

General  importance  of  the  imluntry. — In  the  items  of  i>eiaona  employed,  capital 
invested,  and  quantity  and  value  of  products,  Maryland  suriiasses  all  the  other  States 
of  this  region.  The  Sshing  population  also  exceeds  that  of  any  other  State,  although 
the  value  of  the  catch  and  the  investment  are  less  than  in  Massachusetts. 

Tbe  large  extent  of  the  fisheries  of  Maryland  is  due,  in  great  measure,  to  the 
very  favorable  pbyeical  conditions.  Tbe  State  has  been  compnted  to  have  ii.l  TO  miles 
of  frontage  on  tbe  o-2ean,  bays,  and  navigable  rivers.  The  shape,  of  the  State  is  such 
that  a  large  part  of  it  i.s  brought  into  close  relation,  if  not  in  actual  contact,  with 
waters  containing  commercial  products,  and  few  settlements  in  atiy  of  the  tidewater 
counties  are  distant  more  than  o  or  ti  miles  from  tbe  water.  In  addition  to  an  exceed- 
ingly tortuous  coast  line  which  increases  the  water  area,  Maryland  has  jiirisdiction 
over  a  large  part  of  Chesapeake  Hay — the  largest  i  nland  body  of  salt  water  on  the  coast 
of  the  United  States — and  has  within  its  boundaries  or  on  its  borders  several  very  im- 
]>ortant  rivers,  cliief  of  which  are  the  Potoma<:,  Siisijiiehanna,  Patuxent,  and  Cboptaiik. 
To  the  foregoing  advantageous  physical  features  is  added  an  abundance  of  resident  and 
migratory  fish,  crabs,  terrapins,  and  the  most  productive  oyster  beds  in  the  world. 

Maryland  partakes  of  the  same  advantage  of  proxiuiiiy  to  excellent  markets 
which  is  enjoyed  by  the  other  States  of  this  section.  The  accessibility  of  Washingtou 
and  Baltimore  to  steam  and  sail  ves.sels,  and  the  readiness  with  which  the  ])roduct)i  may 
also  be  sent  fr<ini  the  flsliiuggrouiids  by  rail  to  these  cities,  as  well  as  to  tbe  larger 
cities  to  tbe  north  and  east,  are  imjiortant  factors  in  the  deyelopment  of  the  fisheries. 

As  is  well  known,  this  State  leads  all  others  in  the  extent  of  its  oyster  fishery, 
which  represents  overSl  per  cent  of  the  value  of  the  fishery  products.  This,  however, 
is  not  the  only  branch  in  which  the  State  is  preeminent.  The  crab  flsliery,  the  terrapin 
fishery,  tbe  alewife  fishery,  the  catfish  fishery,  the  striped-bass  fishery,  the  white-perch 
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fishery,  the  yell()w-j)ercli  fishery,  aud  the  pike  fishery  «ire  all  more  valuable  than  in 
any  other  State.  The  shad  fishery  ranks  after  that  of  New  Jersey  in  importance, 
and  the  yield  of  bluefish,  eels,  menhaden,  and  squeteague  is  very  large.  This  State 
is  noteworthy  for  having  the  largest  fleet  of  vessels  engaged  in  the  fisheries  and  the 
most  extensive  oyster  packing  and  canning  business. 

Summarized  statistics. — From  the  following  series  of  tables  it  will  be  seen  that  in 
1890  Maryland  had  a  fishing  population  of  40,452,  an  invested  capital  of  $7,649,904,  and 
products  valued  at  $6,019,165.  In  the  next  year  the  fishery  employes  numbered  39,944, 
the  investment  was  $7,466,718,  and  the  gross  receipts  of  the  fishermen  were  $6,460,759. 

The  number  of  persons  engaged  in  vessel  fisheries  in  1891  was  8,342,  the  number 
of  shore  and  boat  fishermen  was  19,867,  and  the  number  of  shoresmen  was  11,735. 

The  fishing  fleet  consisted  of  1,627  vessels,  having  a  tonnage  of  34,183,  valued, 
with  their  outfits,  at  $1,838,249.  The  9,825  boats  had  a  value  of  $579,488.  The 
apparatus  of  capture  comprised  536  seines,  with  a  value  of  $76,780;  733  pound  nets, 
worth  $68,655;  11,976  gill  nets,  valued  at  $97,289;  17,902  dredges  and  tongs,  having  a 
value  of  $198,920;  and.other  apparatus  to  the  value  of  $53,555. 

The  value  of  the  oyster  output  in  1891  was  $5,295,866.  The  shad  catch  was 
worth  $211,575,  and  the  yield  of  ale  wives  $131,245.  Crabs  ranked  next  to  oysters,  being 
worth  $303,716.  The  fish  of  which  the  largest  quantity  was  taken  were  menhaden, 
but  these  were  much  less  valuable  than  the  shad,  alewives,  and  striped  bass. 

Persons  frnploijed  in  the  fisheries  of  Maryland. 


How  on^agfd. 


In  vessel  finherien 

In  shore  fisheries 

On  transporting  vessels 

On  shore,  in  factories,  canneries,  etc 

Total 


Vessels,  boats,  apparatus,  shore  property,  and  cash  capital  employed  in  the  fisheries  of  Maryland. 


1   1890. 

1891. 

7  I'l 

6,892 
19.  867 

1.450 
11,  735 

19,590 

l.J«6 

12.475 

40. 45*i 

39,944 

18iM). 


Designation. 


N  limber. 


Vessels  t)shing 

Tonnage 

Outtit 

Vessels  transporting 

Tonnage .' 

Outtit 

Boats 

Apparatus— vessi'l  tisheries : 

Seines 

Dredgfs 

Tongs  

Apparatus — shore  fisheries: 

Soines 

Pound  net s 

Gill  nets 

Fyke  nets  

Traninicl  nets 

Wfirs 

ri»ts 

Lint's 

l)iv«lgi'a  and  8cra])es 

Tongs  

Minor  apparatus  

Slion-  pro]H'rty 

( 'ash  capital 


1.251 
22,  072 


354 
11,805 


9,815 

14 

2.  700 
439 

529  ' 

808  ' 

12.041 

10.  48.') 

25 

278 

5.113 


Value. 


$912,392 

'328.  iii 

530,  485 

*  54.208 
575, 183 

«.  9(K) 

115.992 

3,887 

70.  75K) 
74,  730 
98.902 
39,  4()0 
2.  78.-) 
3.151 


1891. 
Number.  1        Value. 


2.  0*^8 

12,433 

1.439 


Total 


4,446 
2  069 

4,  636 

11.9.52 

68,810 

2.  387 

2  467  800 

2,  068 

12.  921 

l..'>03 

2.  269.  520 

7. 649. 1K)4 

1,  225  $876,  705 

21,033  I 

331,709 

402  !  570,  150 

13,150  j 

'  .59.685 

9,825  '  579.488. 

15  8.450 

2.419  lll.:{74 

41W  4. 287 

521  68. 330 

733  C8, 6.55 

11.P76  97,289 

10.  358  38.  924 

23  2. 72.5 

272  3, 123 

4,  013 

2.  272 

10,.5(»9 

72.  750 

2,498 

2, 446,  327 

2,  107.  455 

7.466,718 
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Prod H ell  of 

the  Ji,!i 

rcift  (./  Manftanil. 

Specie. 

mi 

^-'■'"-  !^;.r' 

Tslu,.. 
«11.B8« 

■s 

Ei7 

273. 281 

i,2w;eM 

72,  <4S 

2i(5.2»g 

«K,6*1 

2.77B.SM 

4,828,872 

■i47;;«] 

T«ln». 

tlZ.llB 

25,902 
OT.770 

If  Ml 

3T.480 

2M,2S« 

W3 

5,29S.S«fi 

8.22a 
asi 

[■c.m.1.. 

Valu^, 

PonDd..     , 

v„ln,. 

Alpwirc" 

Butler  «»h.-.. 
BliwOsli 

19,TW.BM 

1,  327,  5M 

33.  :i7B 
2T,9TO,S5fl 

i,i«;29a 

1.369,Kl 

4B.«-S 

Ji 

3,758 

lT.«8.ffi(i 

&is!m4  , 

■■51 

1,Jub:2T3 

'm.i!2«I 
sa,-m 

a.  Till 

Srri|H4b»..'     I.3«,8M 

&/.;:!    as 

()val"'ni;.".".*.|'  ra.lS«lfln» 
Q'ulhuBB....          HK.^lO 
Tr'rmt-iin  -.!         87,71)1 
Tarll™ :f,WO 

UfnhadiMl 

Perchiyciw!; 

SBBb^» 

i5'r^2ck-.- 

Towl.-ia,eu5,578 

(.019.165 

14i.l77.K;7 

6.4*0.758  1 

A  better  conception  of  tlie  quantities  of  certain  products  taken  in  tLia  State  may 
be  obtained  from  the  following  table,  in  wbieb  tlie  units  of  measnrc  given  correspond 
witb  tbose  usually  mlopted  in  ciiuiineree : 


.FroiliK't!!. 

1             yusu 

U.V. 

lUBU. 

IIWI. 

1  i-°''^% 

8,3ao.ew 

8.945,058 

;         75,  wo 
1          43!85U 

a.l!r,™.:-.-.;.-. 

bUhhrls 

Trrrapin. 

number 

Extent  of  the  Jiaheries  in  each  county. — Tbe  detailed  statistics  given  in  tbe  follow- 
ing tables  sliow  the  importance  and  principal  phases  of  the  fishing  industry  in  each 
county  in  Marjland  having  commercial  fisheries.  The  data  relate  to  the  years  18!)0 
and  1891.  There  are  16  comities  in  the  State  bordering  on  important  bodies  of  water. 
One  of  these,  Worcester,  abuts  on  the  ocean;  the  others  are  on  Chesapeake  Bay  and 
the  rivers  already  nieBtioned.  The  District  of  Columbia  will  be  considered  as  a  part 
of  Maryland  and  will  be  included  in  the  tables  for  that  State. 

Each  of  11  counties  of  Maryland  has  over  1,00(1  persons  engaged  in  tbe  tishing 
industry.  Baltimore  County,  owing  to  its  extensive  vessel  fishery  and  oyster  houses, 
baa  the  largest  number  of  fishery  employes;  in  1S90  there  were  12,153  and  in  1891 
11,052.  Xo  other  connty  in  tbe  United  States  bas  so  large  a  number  of  persons 
engaged  in  this  industry,  and  only  three  States  besides  Maryland,  viit,  Massachusetts, 
Virginia,  and  Xew  York,  have  such  a  numerous  fishing  population.  Somerset  County 
bas  a  larger  number  of  persons  engaged  in  actual  fishing  than  Baltimore,  and  in  this 
respect  surpasses  any  other  single  connty  in  the  I'niteil  States  with  the  probable 
exception  of  Essex  County,  Massacbtisetts.  Dorchester.  Talbot.  Anne  Arundel,  St. 
Mary,  and  Wicomico  counties  also  have  a  relatively  large  tishing  ]>opnlation. 

Baltimore  Coitnty  has  the  same  prominence  in  the  amount  of  its  fishery  invest- 
ment that  it  holds  as  regards  the  persons  employed.  Of  the  $4,357,488  credited  to 
that  connty,  however,  $3,7r»2,0(H  represented  the  shore  industries,  and  only  ?G05,4S7 
the  fisheries  proper.  The  aggregate  investment  in  Somerset  County  was  $1.221,fiflfl, 
of  which  $878.09  was  directly  devoted  to  fishing  property.  While  Baltimore  Connty 
had  387  vessels  employed  in  the  fisheries,  Siunerset  County  had  578.  a  much  larger 
number  than  is  found  in  any  other  county  in  the  country.  Theother  counties  referred 
to  as  having  the  largest  number  of  fi,sherinen  also  have  the  largest  investments. 
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After  Somerset  conies  Dorchester  with  $596,540,  Anne  Arundel  with  $223,218,  Talbot 
with  8271,809,  Wicomico  with  $141,126,  and  St.  Mary  with  $121,060. 

More  than  one-third  the  value  of  the  products  of  tlie  fisheries  of  Maryland  in 
1891  represented  the  operations  of  the  fishermen  of  Somerset  County,  whose  receipts 
were  $2,342,419.  Of  this  sum,  $2,099,352  is  to  be  credited  to  oysters,  and  more  than 
half  the  remainder,  or  $177,269,  to  crabs,  in  both  of  which  products  this  county  excels 
all  others.  Next  to  Somerset  in  the  vjilue  of  its  fisheries  is  Dorchester  County,  $913,528 
accruing  to  its  fishermen  in  1891,  of  which  $825,982  was  from  the  sale  of  oysters. 

Xunierous  other  counties  have  very  valuable  fisheries,  as  will  be  seen  from  the 
table.  Those  having  products  valued  at  over  $200,000  in  1891  were  Baltimore  with 
$637,312,  Talbot  with  $395,140,  Anne  Arundel  with  $394,847,  St.  Mary  with  $368,469, 
Wicomico  with  $293,880,  Queen  Anne  with  $247,529,  Calvert  with  $203,684,  and  Kent 
with  $2(  0,044. 

Besides  oysters  and  crabs,  which  are  taken  in  largest  quantities  in  Somerset 
County,  the  counties  ranking  first  in  the  value  of  other  important  products  are  as 
follows:  Harford,  alewives  and  shad;  Somerset,  menhaden;  Baltimore,  striped  bass; 
Worcester,  squeteague;  Kent,  white  perch  and  yellow  perch;  Talbot,  terrapin. 

Staletnent  by  counties  of  the  number  of  persona  employed  in  the  fisheries  of  Maryland. 


Conntie«. 


In  vesHel 
flHhcries. 


On  transporting! 
i         VfSRelrt. 


In  Hhore 
tishfries. 


1890. 


1891, 


1890. 


1891. 


1890.    !    1891. 


On  shore,  in 
factories,  etc. 

1890.    '    1891. 


Total. 


1890. 


'Ji:> 

2.015 

130 


Anno  Arundol '        193 

lialtimore I    2,390 

Calvert 100 

Caroline ; 

Cecil 

Charle-s I 

Dorchester 1,301  |     1,309 

Harford 

Kent  

Prince  (Jeorge 

(^nf«'n  Anne 

St.  Mary 

Somerset 

Talbot 

Wicomico 

Worcester 

District  of  Columbia 


83 

432 

90 


78 

552 

84 


4 

186 


29 


11 


73 


198 

"87" 


12 

12 

.58 

85 

2,  im 

2.  802 

100  I 

l.->8 

97 

8M 

7 

1 

44 

70 

217 

11 

39 


45 
74 
260 
11 
40 


11 


9 


1,832 
595 

1.113 
348 
803 
486 

2.  228 
868 
840 
206 
846 

1.888 

3.  059 
2,  327 
1,336 

654 
161 


1,921  428  410       2.5:J6 

608       8.  736       7,  877  ;  12. 153 

1.169    1,309 


328 

783 

488 

2.182 

900 

916 

143 

1,025 

2, 007 

3,015 

2.  3.35 

1,285 

586 

170 


13 
85 


13 
85 


789  I 

1.35  : 

10  I 


745 

215 

10 


1,488 

716 

75 


1,613 
6:^2 
135 


Total 


121        6. 892  I     1.266        1.450  ,   19.590      19,867 


12.475     11,735 


361 

888 

490 

4,504 

1,003 

952 

206 

902 

2.016 

7.532 

3,220 

1,547 

661 

172 


1891. 

2  624 

11,052 

1,  383 

341 

868 

488 

4,434 

1,121 

1,024 

143 

1,082 

2.166 

7.756 

3. 136 

l.S-M 

593 

179 


40.452  ,  39.944 


Statement  by  counties  of  the    vesneU,  boats,  apparatus,  shore  property,  and  cash  capital  employed  in  the 

fisheries  of  Maryland. 


Designation. 


Caroline. 
1890.  1891 


Xo.    t   Value        No.       Value. 


Cecil. 

1890.  1891. 

No.       Value.      No.    I  Value. 


N 


o. 


Charh's. 

1890.  1891. 

Value.       Xo     1  Value. 


VesHcl.s  transporting  ... 

Tonnage 

Outtit.. 

Boats 

Apparatus— shore     fi.«*h 


1 
20 


$1.0«>0 


208       $3,029 


197 


$2  848       340     $11,782       317     $11,141 


280 


2.  775 


27 


l,.')0O  101 
8, 755  :J89 
2.374    2.  8:m 

8 

37.-.  31 


y.) 

123 


enes : 

S*'ineH 27         2. 580  29 

I'ound  nets 31         2.170  24 

tiillnet.-* 1.940         9.370      l.TK.') 

Fyke  nets 237         2.214         2  i9 

'I'rammel  nets 

Weirs 23  345  25 

Lines 37    :!5 

Tongs 188 

Minor  apparatus -0    .32    

Shon*  property C.OuO    7. 0(«)    18.700    18,0(M    

Cajh  capital   '. 4..'>U0    4.  .500    


4.  870 

12.H.S.') 

11,  no 

.'),  7.32 

l.tK)0 

•JO  5 

2) 


J  ) 

127 
lim 
921 

8 
30 


4.  7."><» 
111.  170 
10.300 

5.  020 
l.(»00 

200 


145 
12  570 


1..3.')0 
9.  950 
8.  597 


276     $12, 040 


5 

87 

123 


1..300 
9.  725 
8.  405 


:.8 

990 

11 

5.  .'»00 


192 


35 
1.020 

11 
5,  465 


Total 31.145 


.30,  222    06,  340    01 .  331    40.  1 5.) 


38.  061 
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Statement  hy  counties  of  the  vesseh,  hoatn,  apparatus^  shore  property,  and  cash  capital  employed  in   the 

fisheries  of  Maryland — Continued. 


Anne  Arundel. 


Baltimore. 


Calvert. 


Designation. 


1890. 


1891. 


1890. 


No.  i  A^alue.   |   No.  I  Value.      No.  '    Value. 


1891. 


No.  !     Value. 


1890. 


1891. 


No.  i  Value,   i   No.  '  Value. 


459 


31 
53t} 


Yessela  fiBhing 

Tonnage 

Outfit 

Vessels  transporting. 

Tonnage 

Outfit 1 

Boats 844 

Apparatus — vessel   fish-  ! 
eries :  j 

Seines ; 

Dredges  and  scrapes . . . !      20 
Tongs 130 

Apftaratus — shore    fish 
eries : 

Seines 23 

Pound  nets 45 

Gill  nets i      76 

Fykenets 20 

"W  eirs 

Pots 320 

Lines 

Dredges  and  scrapes. . .     129 

Tongs 1,697 

Minor  apparatus 


55  ,  $28,840 


6,135 
32,  785 

2,555 
49,850 


66  I  $35,405  ;     279     $278,813  i    235  i  $228,645 

562  ;.. 8,937  I .,591  i 

....        6,755    '     105,944    

27,050       123  I     201,875       152 

14,891    5,742  I 

2.233  1 1       14.614    16,899 

52,890       245  |        9,551  1     255  i        9,750 


28 
492 

"874* 


88,  352 
219,  675 


21 
345 


$20, 650 


25 
933 


3.815 
51,650 


547 


3.870 
27,033 


28     $28,  150 

487  ' 

;       3.785 

22  !     49, 175 
894 

3.465 
27,006 


586 


750 
1,300 


1,495 

4,950 

266 

360 


14 
175 


24 
44 

22  ! 

343' 


550  ' 
1,750 


9 
556 


3,500 
25,  020 


5 


470 


2,150 
21, 150 


26 
20 


1,040 
200 


320 

430    

645  :     126 
10,182    1,782 
86 


1, 560         69 

4,840  i       13 

252         28 

396    1,666 

20 

343  !     155 

440  ; 

630  I 

10,692    

88 


72 


11,970 

1,240  1       15 

273  33 

5,979  1.781 

160  21 

122  ,     167 

30 


185 


Shore  property j    38,347    36.844    12,064,426 


Cash  capital I    40,500 


40,500  1 1,899,000 


Total ' '  219.796 


I  223.218  1 14,622,702 


12,  505 

1,420 

303 

6,113 

165 

134 

32 


15  '       1,050 

16  ,       2,400 
152  !  532 


38 
25 


16 

18 

158 


1.235 
250 


1,120 
2,700  ■ 
553 


43 
931 


194 
2, 033, 001 
1,719,000 


,'4,357,488 


50 

1.290  "     1 

9,310  1,052 

6    

689    


123, 585 


50 
210  ' 

10,520  : 

7 
736 


128,962 


Designation. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Apparatus— vessel  fish- 
er ie.s  : 

Seines  

Drodge.s  and  scrapes. .. 

TongH  

Apparatus — shore   fish- 
eries: 

S«'ines 

]\)und  nets 

(Jill  nets 

.Fyke  nets 

Trammel  nets 

Weirs 

Pots 

Lines  

Dredges  and  scrapes. .. 

Ton;is 

Minor  apparatus 

.Shore  property 

Cosh  capital 


Dorchester. 


Ilarford. 


Kent. 


1890. 


No. 


Value. 


298 
3,069 


;$150, 388 


42 
1, 819 


61.  387 
92, 125 


1.376 


10.  175 
72.  779 


610 
72 


51 

127 

2,750 

1.7(»0 


27,218 
589 


4,  .335 

8,  255 

11,410 

7.994 


1801. 


No. 


1890. 


1891. 


1890. 


1891. 


Value.     No.       Value.     No. 


Value.     No.    ;   Value.     No.    j   Value.  ! 


299   $151,150 

3,109    

I     64,762 

45       98, 100 

1,982  ' 

10,735 


2 
31 


3       $2, 600 

95    

'      1,050    

32       15,350         40 

471    637 

.•J,  714 


1.312       70,517  ,     218       $8,705       230       $9,295       682       26,269       624 


$1,075 
I 

352 

20,350 
I 

'3.' 873* 
27,  859  , 


2 

612 

108 


46 

108 

2.425 

1.470 


1,100 

26,  671 

823 


6 


395 


2 


125 
12 


15 


15,  320 


87 
1.440 


36(» 
1,425 


1,310 

1,296 

245 

1,935 

7,125 

675 

56, 965 

78,  350 


85  , 

1,125  I 

'  365  ' 

1,335  i 


6, 536 
4.325 
1,785 


4,140 

5,400    

9, 740  217 

6,653  1,230 

17 

1.285    

1.013  430 

307    

1,950    ' 

(3, 675    

675    

.57,4.50    28,824 

77, 400    


473 
55 


10  I     14,200 


296 

1,110 

15 


8.860 
4,010 
1,725 


23 

51 

338 

214 


2,  310 
3,770 
4,  740 
3,908 


22 

2,170 

55 

3, 940 

336 

4.  590 

211 

3,856 

415 


456 
53 


4 
68 


50 

82 
38 


4 
90 


47 

110 

39 


CS7 


28,532 


3,  435 

48 

10,  396 

4.H00 


tyt 


4,305 

48 

10,440 

4,800 


Total ' 594.  556 


596.540    06.02:{ 


67, 131 


83,015    87,991 
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Statement   by  €Ountie«  of  the  resaehj  hoats^  apparatus,  shore  property ,  and  cash  capital  employed  in    the 

fisheries  of  Maryland — Continued. 


I><-8i^  nation. 


I'riuf**  Cieorgt*. 
1890.  1S91. 

No.      Valut*.       No.  .  Value,   j  Xo. 


Queen  Anne. 

181H).  I 


1891. 


Value.    !   No.  I  Value. 


Vessela  fishing ' 1 

Tonnage 23 

Outfit ' 

Ve».«»el8  tran8)M)rting i      17 

Tonnajce ; I I    280 

Outtit I ! ' 


81 


$2,065 


76       $1,640       504 
1 


$1,000 

"""575 

10,850 


1 
23 


11,000 


2. 182 
20,348 


18 
329 


550 
14,400 


600 


594 
1 


Boats 

Apparatus— vessel    fish- 
erii'8 : 

Seines 

Dre<lges  and  Hcrapes 

Tou^s  

Appuratuit— sliore     tiHh 
erics ; 

Seines 18 

Pound  net.s 7 

(fill  nets 114 

Fykonets 

^Voi^8 

Pots 

Line.s 

Dre<lges  antl  serapfs 

Tongs 827         4,135   1,013 

Minor  apparatus IH)    9i>    43    

Shore  propert  V 515    475    '      3,471    

Cash  capital 1, 3tK)    


2,  .136 
31,844 


600 


3.1KX) 
700 
479 


17 

6 

110 


1.3H0 
470 


82 


26 
11 

373 

52 

0 

158 


3,020 

9(k) 

1,985 

80:{ 

45 

155 

32 


24 

9 

335 

74 

9 

160 


St.  Mary. 


1890. 


No.      Value. 


1891. 
No.       Value 


11  :    $5,925 

128  I 

'      1.685 

19       26, 000 
532 

2.543 


19     $13. 225 

229    

2,490 

21       23, 650 

530    , 

2.742 


931  ;    48,379     1, 001  {     51,924 


I 


»>9 


933 


19 

56 

137 


180 


Total 


6. 925 


3.495 

710 

1,795 

1,4:55 

45 

157 

74    

54 

5,005     1,305 

70    

3,H>9    

1,300    


1,455 

9,  a"»o 

499 


32 
3 


18 

59 

144 


1,355 
20 


1,380  j 
10.450  I 
556 


90  210 

40    

1.595  37 

9, 090  1, 461 

90    

1.589    


105  I 

40  ' 

1,025 

10.  390 

Oil 

1,618 


4.717    58,164    68.705    109.86.3 


121.060 


Somerset . 


TallM.t. 


Wieoniico. 


IVsignation. 


1890. 


1891 


1890. 


1891. 


.  No. 


Value.       No.  ,    Value.       No.      Value.      No.      Value 


1890. 


1891. 


No.      Value.      No.   I  Value. 


Vesa»'l8  fishing 522 

Touna>ie 8.280 

Outtit 

Ve.H.Hels  traus}H)rting 4li 

Tonnage 1. 82". 

Outfit 

Boats I.  4m* 

Apparatus— vessel   tish 
erii's : 

?ein»*8 4 

I)n'd;i;es  and  srrape.s. . .  1.  2?^! 
Tongs 208 

Apparatus — shore  fish-  : 
eries :  | 

Seines ,       13 

I'ound  nets '      3M 

(1  ill  nets 1,H8.*> 

Fvke  nets 1.  1 72 

AVeits 2^ 

Pots 1,075 

Lin«'S 

Dredges  and  soraja's . .       987 

Tongs |2. 247 

Mini>r  apimratus ' 

Shore  i)ro|)erty 

C'.ish  capital .  *. 


|$.;87, 676,     51M  $;i83.8n5         43 

1 8,  332    374 

l.'»3. 4.53    

«V0  111.  l.'rO             .{ 

2.  «ni.-,     101 

\:i.f<'2'2    

1.457  14'.».  400    1.098 


133, 780 
80  H'M> 

ii  2:»o 

15*».  IJo 


$19,  iN»0  41  $18,875         15  $15,425 

377    343  

8,  3«KJ     8.  31U  ' .5.299 

5.21HI  3  5, 2iiO  1        8  16,700 

101    ;     3.32  

0)0    .•»90    2.035 

74.440  1.115  72.085       535  37.140 


13     $14,225 

305  , I 

4.815 

10       19,500 
384    

513"      35!  573 


•J.  8(M) 
I       54.0Mi 

I       i.Ti;; 


1.100 

2  8.*>«) 
9,  425 

2.  4M' 
350 
9*;  7 
225 

3.  4:17 
7.  932 

•JtJO 
I48.-J.57 
170.  3.'K» 


1.  i;'.4 
172 


11 

21 

1.6J.'. 

1.  17l» 

28 
940 

w»i 

2.  249 


4,0'Mi 

5l.8»>0 

1.344 


9.'.0 
1.305 


88 


41 

2.  130 
007 
27 


2.  5l»5 
350 

8 JO  325 

231    

3. 449  325 

7.9{>  1,875 

290    

l.'»1.78o    

191.2.50    


Total 1.  170.709 


1.221.009 


3,7«i»         83         3.680 
15  2  18 


6,  .3.55  47  7, 755 

8.  Goo  78  H,  580 

20.  5<H>  2.286  22,272 

2.614  579  2.888 

248  19  216 

293  310  287 

348    433 

1.9H>  3,32  1.985 

9.375  1.890  '  9.  4.'.0 

513  515 

57.880  61.855 

48,  i»20  46.305 

269,191  271.899 


41 


1,890         34  ;       1,742 


33 

63 

1,010 

726 
36 

362 

i90 
975 


I 


3,270 

4, 725 

6, -255 

2.  7J»1 

380 

.348 

371 

1,140 

5.  8.'»0 

3:0 

1.3.  IW) 

13.  .500 


28 

59 

900 

7(W 

.".0 

2'.KJ 

210 
945 


2,7fi5 

4.  720 

5,  5<iO 
2.  8(r7 

272 

367 

1.260 

5.670 

375 

18,  600 

20. 000 


130.554    141,126 
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veatelf,  boats,  apparatus,  shore  property,  and  cask  capital  employed  in   the 
fitheriei  of  J/arjInnrf— Con  tinned. 

Wpresster.                        OiHlritl  uf  Culumbla.       ^                            Tottl. 

DraiimH 

9.         1         ISOl.         1         IMO.                  18«.         [             1800. 

1891. 

xo.  ! 

.I1.F. ;  s 

.  ■  Vain 

I  ...:.. 

1  Xo.  :  Taliia.  1  So.     Taluo.  |     Xo.    ]    Value,    ' 

Ko.         Val„8. 

Vra^Fls  flahin 

21  . 

1.175  ' 

'              1           1 

1,251  'M12,3B2 

1.223'  t876.705 

: 

■1      8}i*=''"-      J 

«1,>00 

"•™:-"^S-: 

■'iie'    KilS 

387  , 

!.««a  1    322     10.301  i      71  ,    2,«3 

LJ.  I 

70 

2,715 

9,815,    575:18a 

It        o.eoo  ' 

2.700)    116,902  1 

12,041  ;     m.m  ' 

10,485  1       38,400 

13            8,450 
'  494            *'.  28T 

1.1 1  IS 

'Si  11 

'^■S"-' 

uri  n»ii- 

Drcdgca  iini 

«Cn.|H'8... 

.10! 

4,5JS      lis      4,43i 

■i 

«=■- 

on.    fl.h. 

i  .u,„ 

0 

1,875 

Vonnd  nets 

rjk"m"*": 

Tiumnwl  n. 
Writs 

•^ 

4.38*;    821,    4,a( 

43       2,375 

^ 

3110  t    580  1       2S 

if 

2,"o«8-!   io:pi 



278 

1.3J0|    205|    l.« 

12,433         B8,81U 

1 

^■""'' !  ''■*"« 

:::,; 2:269:520 . 

2.197,455 

'                  "                          '          ; 

Slatentii 

(ftjco 

anVm  and  species  of  the  /field  of  Ihe  ^fisheries  of  -Uary/anrf 

Spe<-i.>«. 

A,m 

r*...                          1                       TallMit.                       1                     Wic 

«„co. 

18M 

1891.             1            18B0.           !           1801.           ^           18W. 

1S81, 

PuuDt)».  1 

377.  ODU 
30.200 

l2.S44;fI00 

»3.l,-<« 
S»,50U 

27:1:434 

87,450 

„.  ■■^?°* 

38.4IW 

■,;,4»i'.S:ifl 
I2,51KI 

Vnliie. 

'ii 

aviso 

320 
livua 

4I> 

9.366 

J2KJ 

735.730 
7:250 

"S 

I'linuilii. 
331.500 
62:010 
jHI,930 

267.87.'. 

n.Kio 

■Li-oo 

2i>.ono 

20,8(1.1,8-4 

"1-20 

VbJuo.    FoQiids.   Vulde 

rouna«. 

«,  832  1.788,309    K,l» 
2,858       34.809      1.712 

aiBi....; 

Puuud..;  Value, 

1,«7S,»69    t<>.17B 
31.969      I.ST7 
198,7031    7.H4 
111,229 1    4,438 

wueVir.::::; 

t>tB.l. 

•IS 

i| 

litKlft 
8,993 

58,liOO       2,tlMU 

S.S  s 

98,'.'00          2:19 

53:400 
losiooo 

Jt:r9S 

I'en'li,  Hliliir. . 
P*rrli.,vHl«iv. 

Sl.BSO       2,.'.19        e3.;W5'     2,16:1  1      809«5      4.305 

100,819       3,939      193,891       2,00:1        02.970      2.177 

7.»>2|       48,1       II.WMI       830       I.VKW.       BW 

74.883      3.9:i« 
fl5,«3      I,2»5 
14,370         8C5 

iii 

917.781     3 1'.Viri'     956,190'    22,1871    715,1(74     2'4,M4 

621,744     21.517 

s 

'■'S. 

292 

1.K04 

I,009.35'.' 

16:499 1     ''Iw 

30:930  '   i:b3: 

4.903,355  301,  SSI 

2^1,090 

20,  mil 

119,068 

4i.::.r,ii 
:i6.Mi» 

4.5il,«U9 

o:iH7      bj:9w^  ^.o!f: 
I'^ete      17:76,1     \jm< 

329.4«2  3,1411.703  21I1.9W. 

27,IRB      I.3S5 

Mi:5(Hi      8,413! 

4:1:509.    1.U.'.3; 

.'.708:830  108:706; 

Cniir».hHil.. 
rnilm.  »>n . . . 
T»™i.li,-,,.. 

MH,334       a::!;.-. 

2,814,«*'>      16»,WH 

225',  134  1    3.;t77l    Ml.wV 
168,7:13      5,0921    201'.4:i:i 

n.rm     i.-ao  i     10,2.^ 

4.:i77       73.1:13      1.082 

6,2.-.:ii  36ii.;:m    i6.,-i«i 

7:tio<i  2:340 1 

Tul^i] , 

4:i,9M.29«  1 

9-.-..80!! 

49,W1.128  S,312.41«  7,51.%4ta  379,05,-i  7.n«,KI9 

:nir.,i40  «,82;.iwc  ;8;,»ii 

0.36 1.OM  283,S«0 
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III  caunlitt  and  ijieciee  of  the  yield  uf  the  fithtrin  of  J/aij(aii(i— Cuiitinueil, 


— 

FouniU. 

{f 

POLlllll*. 

9.U51I 

.■i7:i«fl 

V.lue. 

(l,»41 

■oundB. 
J7J,:i5U 
128:«« 

78:it>ii 

"llalM 

,...„..■ 

Valur, 

1 

8,874 
J,41W 

18t 

PouDda. 

H). 

z 

250 
450 

18(11. 

Pounds.  Vaiuo. 

322,800     «2,820 
81.200       2,824 
10,570  1     1,420 

35:78u'    i.-m 

31,170      1,112 
10,200       1,M* 

B.ooa,     300 

2»:!«7      2,802 

Speti,--. 

IIW 

'Is 

I*ouud». 

312, 4(» 
lO.IM 
13i.tt7(l 

'"isiiiia 

142,  Wl 

8«,iai 

kn.'ii.T.::::; 

STl.HOO 

si.aw 

11B;U28 

KBt! 

''1! 
If 

b.VSl 

4«0,0(iu 
12:857 

8.5(1(1 

is 

KlMixhlDMk- 

SwpfEl:: 

27,6M 

s,i-i 

28.17" 

S.3^. 

.s»«:i7i' 

3U.U00 
38.UU0 
-,53B 

"1 

ssuiuM 

3,fiu 

870,111 

s:i»ii 

1»2,2]0 

b.iw.m 
4a:3«u 

_8.01t 

11.718 

S5l:"31 

1,611 
.1,»«0 

0:r7,:il2 

i:™iS".Vnr:' 

UJ.V)M 

a.saa.iTi 

972 
1»:8:!U 
4'ifl.J17 

'wi7:;i:H 
i;7,uiiU 

W2 
18:i«g' 

301,817  1 

J.530;«0 
8.285 
2,»1U 

lSa.3S:t 

3*2 

2,2f8.1J«0  '182.877 
3:200 1       300 

TuUl-.., 

4;«S2,2to- 

188,572 

3,-M4.2iS 

03,684 

Sl«^iv». 

Car. 

iue. 

rL-cii. 

Cbarlw. 

■•uiimls 

498,680 

N,2*l 

3W.10U 

\Vi 

18. 

. 

180 

Vnlui'. :  Fuuuda. 
$™,28B    5,H«,TW 

V«iu.-, 

iz4,ise 

Pound., 

4,021.870 

Vb1u<'. 

,CS2,113 
1,12S 

♦  II.IK* 

993,615 

II  i 

10,025 

wThT-  ■ 

Eel,'.::::;:: 

p^r.i!:  yfiiu'w 

rill,' 

Shad 

W8» 
17,H1S 

n».3Wt 

"7BJ  1 

118.  MS 
UM.UUu 
118,  HI 

7lW) 

1.881 
37:863 

L-8:i:Miu 
i;!.i,U'l 

SlU 

il 

■1 

33,088 
'   27' 

«8«,37B 
1,500  ' 

00.000 
4.-W 

48t52!l 
88.1W0 

.II30;5h' 

iso' 
iioe' 

28.410 

075  1 

7i;220, 

38i:«3fl 
**'SSoi 

"348,343, 

15,820 

X'TC.::- 

SlQIM.-Ml 

Siirhrn. 

fl.vMim 

34jt<n 

2,381 
TIM 

'■ii'xw 

a'.BiKi 

1i.SM 

ftLMO 

"Is 

"siwiii 

13.145 

■;.mi 

'100 
2T,M0 

■"■'"■'-" 

i'iwjre" 

~  b«t<- 

ru8ii,ui5 

:^^«_ 

.331.737 

Hiir 

B.ii«ii.ji8e 

w.im 

.,,s 

ord. 

K. 

t. 

I'MUllll-. 

lilo;7:« 

is 

V«lo,.. 

3,3M 
3.s:il 

I'uuo.ii.     \'alii<'. 

7KVJ-J0      H.OWI 
2I1.7WI         alJ 

4.N»I>.92U'    lU.lU 

SIS    JS 

:;7.i83      i.r.is 

145,«tt      1.-..309 

Poll  mil 

»7:.'-x 

.17,78.'. 
.143,3114 

u. 
■■;i.7se 

■■v;.ii«j 

1,U3».5U0 

lw:27U 
"*K,2»4 

BM;i3i' 

»• 

18B 

Value. 
*13,ed4 
■3,47» 

]| 

35: 320 

PuiitKla. 

17B:782 

'miwi" 

170.:iii3 
71.100 

:'i:j8« 
iift.27S 

Valu... 
5:«.',!l 

5:0Hl' 
I2,8i;i 

300 
4.8«( 

Puuu.U. 

o;o,J25 

jo.i:.*i 
3ll,:ao 

i»'i:«Bi  ■ 

320:873 
8.300 

Value, 

Alrwivrt.... 
Blii-H^l. 

'is 

K.'.rr.i-r.: 

5277 

s.jiiv(.ii'uni-::: 

»lrii*.lW».. 

w,ii: 
44::!W 

-■if 
'Its 

.'•.4BV 

33,(iUU        1,072 

57:483     i.aai 

5..:msi      i."i7« 
ii.Bio.tc;  Ki-..BM 

7ftM«-    siw". 
17.411U     5.;  JO 

'"73.it™ 

■'■ftsiiV 

■■■(ii'.:-i77 

'5.473 

4,170 

IT.iliT 
M.41S 

i:rKi4 

:«:«■! 

\}:^. 

;,i!:S 

233 
.,'i*' 
'    6'i2 

H,»5.> 
30,:t») 

■  27:500 
,182,000 

1.™? 

:riil».i...lt.... 

TermiiiiiM 

T«1.,l... 

«..-;.;.*■«:« 

■i;i,2^j 

3,'5W.M1 

,„v;.^;, 

..01.378 

Oo.oii 
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SlalemcHl  bg  couHiiei  and  ipecitt  of  Iht  sield  0/  the  Jiilieria  0/  Marglaad — Coutinueil. 


Species. 

PrlDfr 

lienrsB, 

Qiif^n  AiMB. 

«"■"■ 

1             IS 

0. 

laai, 

ISBO. 

ISUI.             ;              IWO.              1              1801. 

Pounds 

Vllot. 

Poon.u. 

Vola.. 

Pound*.    Value. 

Po.lD.ls. 

Value.  1  Pounds. 

Value. 

Poopds 

V.1U,.. 

BL^VlT.:" 

'rM:i{6 

3B5,581 
■"iis.MO 

*2,51S 

""iiiTa 

243,(110 
S7,Uau 

4S.4M 
t.2IN,0W 
we.  BUB 
IW,!^* 

S0,010 

*2.55B 

i 

is 

34.2IU 

i.a»,«Ki 
iM.oei 

1:24a 
liWK 

'ludiaTS 

■JA.VWl 

e,30u 
741.8M 

is,r«B 

1.65S 

1,308.300 
1W1,»42 

8,520 

7«9:soc 

1B;37S 

B,0i3 
687 

Perch,  HliitV 
Pen:K.  yelluiv 

'\"\M 

■■"sie 

S39 

"'aoio 

5.^0.1 

""m 

Shad 

1     W.53a 

i.ui 

51.:jui 

1.B7S 

Z,a23 

2,  aw 

8. 587 
3D8 

8,Ute 

1185 
^S0.4Stl 

8.MS 
2S1 

2,305 

sit  IS 

■' 

'S-^E^™'"'!        ■  .     I.. 

tTOU 
!B,5IW 

issit.iso 

147 

S,K.1) 
S.7WI 
114,2iW 

ii.iM 
s:« 

Tiiu 

1       S,810 

S15 

0,131            MS 

other  flBl.... 

,      IT.WO 

4*6 

15,i30          39S 

».-S3 

i.ois 

167,7W 

B0i:4II5 
14,1)M 

'■i!;:|  '!S:^ 

aa^uu.      ii7s 

1»,4W     13,440 

u™b.,iii.n.. 

■  '"'i}a6 

■""mi' 

7.3»|      ns 

r^ 

4.4iis  1    ia'wii 

Si*ci«- 

M:I,«91 

ii.m 

4i§,Ka 

9.801  B.D40,1.'71 

2 IT, 43a  4,T!>S,<Uil 

34;,j25  T,Mi,Ka  a24,8M 

B.B17,S87  '  3«S.4a0  1 

riter.                    1         Dioh-ii't  uf  Colamlilii. 

Total  r„t  Slate. 

I'uiin<l», 

. 

IHl.           \          1B».                    IMl. 

1800.          1          isei. 

Value. 

PoTiud*.  :Vfllm..  PonadtiVnlQD.  I^raml.,  Va 

u-.|   I-oun.!..  1  \ 

nine.      Pounds,      ydiK.  1 

MeDhariDu';:: 

JL'3,V>ll  1 

2>71 

44i.iKKi'»n.»im'*7i.4M'M.is5  (B5.48S  •1.4SS  I9,r8fl.ro4  »i«.:»3  n,4is,gM  «isi.a*6 

Mulli't 

1IJ,I|I>I      4.0U(I 
4U,3Slj     2.MI 

..;:;....,:':,...±::,... 

t     •:, 

H,.W 

!v,«;.H  'i«j,aki| 

35,2ai 

^  4.S44 

'»M 

S.MB 

13,111. 
M.-J03 

?;;;'~i;-i:: 

•i'4K]  (tam ,  aiV^u    B. 

-u|    7,1' 

!T.4«)    WieOBl    S,221.MTJli 

SpsiiUh  inark- 

1 :::":];:: " 

' 

sr"J;;«'..M 

I1".40U 

425 
■"10 

g»lli79U     10.U13 

1 

■!  ■>-'.'       27M,2«i 

X^i^-- 

ri'i'iH-rMsh.::: 

a,-r„;;i- 

oiS.„v:: 

i;rBl«.«>fl... 

a,KO 
«W,inn 

ias     t:SIi'     2;"'    i47o. 

M.Kil. 

0.011  ' ' 

,-l       1 

ii... 

7.1(11  1        M1.7UBI      17,134 
k,7.8l    8B,8L\4I1S  5.S«.M« 

R,l«ll         147.7*'  ■       B,M<I 

::":;;::::::::::::;:::::::::: 

..    4.o,-«,iiu    T!i.«M.   4,«;a,<i72'  2«g.2sn( 

??:;il   .-^Sl'     i'iiSI   ,S'I 

Ssi'--::::. 

Tiilal.... 

iOi"., 

IJ.TOT 

(.iMUi,    i,4:iu  . 
CW.HW  I47,W« 

7.7i<ll     Si.8.-rt:          8II.7BU       »,W1 

iViTi    1 

,uir)  ro 

,;«.■.   11. 

III  m,iH 

•s.i-ii  e.0 

•J.I85  I 

1.177,827  6,4W,7Sel 
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Die  prodiictn  taken  bt/  each  apparatus. — In  the  vessel  fisheries  of  Maryland  the 
only  products  obtained  are  oysters  atidmenba^leu.  TLo  yield  of  these  in  each  county 
in  1890  and  1801  is  shown  in  the  following  table.  The  use  of  vessels  in  the  oyster 
fishery  is  observed  in  10  counties,  and  menhaden  are  thus  taken  in  i  counties.  The 
results  of  the  vessel  fisheries  in  1891  were  4,814,1H  bushels  of  oysters,  value<l  at 
$2,t;i.j,840,  and  2S,81f.,000  jtounds  of  nienhaileu,  worth  $tH>,53;J. 

The  results  of  the  shore  and  boat  fisheries  with  reference  to  the  apparatus  used 
are  given  in  great  detail  for  each  county  in  the  second  table.  In  1891  this  branch 
yielded  *.*i,7S4,380,  of  whicb  oysters  represented  82,680,020.  The  most  imiwrtant 
apparatus  used  ill  the  capture  of  fish  proper  were  seines,  which  took  14,312,308  pounds, 
valued  at  8265,443;  alewives,  shad,  and  striped  bass  constitute  the  principal  part  of 
tlie  catch.  Seines  are  most  prominent  in  Harford,  Baltimore,  Worcester,  and  Cecil 
counties.  Gill  nets  rank  next  to  seines  in  the  value  of  the  output,  although  in  the 
quantity  of  products  taken  pound  nets  are  second.  The  gill-net  catch  was  8,44T,2!)1 
pouuds,  valued  at  $211,291;  more  than  half  this  amount  represented  shad.  Thisfoi-m 
of  apparatus  is  especially  important  in  Cecil,  Harford,  Kent,  and  Talbot  counties. 
The  pound  net  catch  in  1891  was  8,458,299,  worth  *153,4i].  The  fish  thus  taken 
having  the  greatest  value  are  alewives,  shad,  and  striped  bass.  St.  Mary  and  Cecil 
counties  excel  all  others  in  the  value  of  their  pound-net  fishery.  Of  other  prominent 
kinds  of  api»aratus,  fyke  nets  arc  credited  with  a  catch  of  l,540,8*i4  pounds,  valued 
at  ^GO,r<ii);  lines,  970,135  pounds,  valued  at  835,271 ;  pots,  389,740  pounds,  valued  at 
^16,030;  weirs,  416,891  pounds,  valued  at  $11,952,  and  trammel  nets,  123,gor)  [wunds, 
valued  at  85,797.  Under  the  head  of  miscellaneous  ap|»aratus  are  included  all  prod- 
ucts except  fish,  although  some  of  these,  crabs  and  terrajiin-s,  for  instance,  are  tikken 
with  appliances  that  are  also  employed  in  the  capture  of  fisti. 


Stalfment  bg  covalitx  and  tpfria  of  the  yieltl  uf  ik 


Hi'l  fitherh-i  of  Marglaxil. 


biSuith'^^"!'!"!: 

! 

....|»,Z|i),l>00   »I7,M7 

j.57B,iKw  si7.;ai 

K»nt 

St.  Miry 

...-i2,MT,«»!2i,n4 

i.jio,iw|   i.»7s 

'i."i!iici|6iVi';"2,'5«i' 
iy:W).ouO  1  3o.;t-r> 

1 

TnUl 

....».-57,«00     S3.101 

a.BIS.W.It     »,K13 

,  U7fi.  n«  I     591).  0:i 
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MlaUrm^nt  Inf  toHviifti,  apparahtH,  antl  MpecUn  of  the  yield  of  the  nhore  jitiherie*  of  Maryland. 


A\i\mtn\un  ntnl 


AJrwlvoj»  ... 

VAut^WnU 

Ciifll-h 

VaAh 

Mf^ntiddfii  . .. 
iVrrli,  whllo 
rnrrIi.vll*'W. 

I'lko 

Mlmil 

H  pO  f  M    ATI  d 

rnmkiTn  . . . 
H4|iitMfM(ftin  . 
HIrltM'd    t>AM. 

NiifKcru 

Oihir  nnh.... 
Totnl 


Ann'"    Ariiij<l«'l 
I'oiiiiiU.'  VitliK*.    \'nutu\n.    Valix;. 


4/'».(KHI 

10,  (XN) 

l,2fiO 


$340 

600 

42 


TiM.OOO 

14,500 

1,500 


r)85 

720 

50 


lialtimor*-. 

In'.'O. 

1»«1. 

'iiUfwls.   Valij*'. 

PouDiln.    Valu«?. 

243,fiOO      $1,580 

9,200           4«0 

«J,55u  1      3.722 

12,«30           505 

258.350      $1,722 

9.500           475 

87.100        3.884 

13,(KjO           520 

Calv«-rl. 
1890.  If91. 


16,000 

H.585 

12.775 

9.000 
1.000 

32.  nw 


.'»70 
040 
25fl 
057 

540 

50 

3,210 


9,850 
17.WM> 

3.720 
14.700 

9./»00 

l.fKH) 

34,030 


591 
OHO 
205 
800 

.580 

80 

3.403 


98,375 

113,925 

82.048 

oy,{»oo 


5.400  101.500 

3.879,  117.300 

5.320 1  eo.oio 

2,700  i  05.338 


5.579 
3.972 
5,543 
2,800 


156.000!    $1.300  1    141.200'    $1,250 


364.000  950      ,'J40.000 ,  900 

19,500  ,      1.090        19.000 ,      1,005 
13,140  1         400        14,710  515 


11.900 


010        14,700 


630 


0.7:i6 
i47.W5 


202 
7.013 


480,000 

22.(K)(» 

1.125 


12.(K)0 
13,000 

093,095 


PoiiimI  tintn: 
Alowivi*!!  . 
HliirfUh 
OaIMnIi 
KrlN 

Mf^tllllliltMl   .  . 

iVrch.  wlilto 
IVrcIi.yi'llow 
I'Iko 

Hliml I    103,250 

Hpnn'Ii  iimck'l; 
Hpotn    a  ml 
rroakori* , . . 
Ki|Uot«'iiun<*  . . 
KtripiMl  hnMt.. 
Otlinr  llnh.... 

Ttital 

(Mil  tiffin  i 

Alr\vlvi«a  .....      34.800 

lUiioflnli IU.2«K) 

Cut  Hull I        2.800 

iVrt'h.  vrllow 
rikn 
Hhnil 

HIrlpiMl  Imnn 
()tli<>r  llrtli    . . 

T«»i«l 8tt,».^.^ 

K.vkniH'ln: 
Aloxvlvon  ...         rj.tHMi 
TatHnh 

IVn^h.  \f»llow 

iMko  ; 

SfHpr»i\  hanit 
OlhtM"  lUh... 

IVivh.  >i\hUo 

IMko    

.stripoil  Im»<^j» 
Othor  tUh 

l.l«0«: 

f'alfUh 

KcN 

IVtal  ... 

1»>N 


7,500 
172,800 

440.000 

30  000 

1.000 


225 
7,844 

3.700 

l.OtM) 

40 


12,050  : 

305 

ll,riOO 

351 

0.910  1 

340 

5.060 

283 

174.407  ' 

13.270 

177,370 

13.486 

5,2(8; 

130 

6,000 

150 

26,800 

670' 

29,000 

720 

932.2«)  I 

38,347 

967,718 

39.491 

4.280 


430 


4,867 


485 


8.210 


240        11,000 


350 


577,030        5.080      540,197        5,135 


5,310  ,    107.8(M)  I      5,544 
1,115  i      18,670        1,121 


91.750 

529 

92,250 

538 

720 

36 

600 

30 

6,100 

162 

5,670 

180 

3,875 

155 

4,100 

104 

2,966 

178 

•  •••      «••• 

2,800 

168 

14,2tK) 

403 

16,310 

442 

6,40i» 

332 

6,440 

389 

2,604 

111 

2,201 

98 

280,000 
5,400 


2,0C0      144,000 1      1,080 
216 ,        7.200  I         324 


287,500 
3.550 
2.325 


1,080  I 
410. 

13.820 


1 1  500 
13.7tK) 

669,735 


1.035 

414 

14.385 


6.625  I 
1.900 

135,209 


585  ,        6,040  I         582 
47  !        1.050  I  25 

2,538  I  '138.121 


32,000 
9,500 

5,000 

9,000 

14  680 

9,130 

658,145 


1,090'      37,800 
1,330  '      16,200 


250 

450 

1,402 

275 

7,900 


6.000 
10,700 
10,900 

8^600 
52:J~900 


1.296 
1,944 

300 

535 

1,082 

200 

7.897 


1,<*H> 

\?.:C0 


Shi  im|>  

<^rant^  \<\\^\ 


:VMf^^       i.i^so      :^;VS40      \.:<.\k      i?s;,<V2.N 


04  i.reo 

2<^  O.N>» 

10  :«^» 

100  2.7<»0 


1  14.N      :rvr:.%      \,xi:-^ 


TO 
'^4 

42.857 

1.500 

40,570 

1.420 

14 

118 

"  42.S5: 

r5(H' 

40.570 

1,43*^ 

:  <C4  i5»i 


n  iv.4     st>;  :>x.s 
:^4:  (»:^4  4.VM  9:^."^ 


•:7<v.s.^> 

lo.ros 

:n»>iH^ 

4.V 

3K*>V 

1N«>01) 

:4,v  ciV 

A.'^:s 

4tt,  :%<^^ 

T.VV^ 

;vr.v 

8  044 

,S(V>  44V» 

7.V,V%<^ 

.S.44.S 

T^,«M>4 

.•^27  >4  7   \ 

.4?*«VSftl 

^2J^^ 

1  5.V2.SM 

....  2.1o.'l.2l\>  |i:^2.i»tX^   L.'^i^.oTO    142.512 

4«V  S.VtvS             97          9}f>^           no 

4,041  L\S40         :M2        :vi?i>'         ;i«« 

:v^^»     

S».<H^    :il4.:^3     1.^2,444    l>18.4n.^     I42,<«>f2' 
«vS'2j^  .<l«24.3ii49    1.V2  224  ri.lS>l..H.V<    10.V*:i9  j 
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Statement  hij  counties,  apparatuSy  and  species  of  the  yield  of  the  shore  fisheries  of  Maryland — Continued. 


Caroliiu* 


Cecil. 


('barles. 


Apparatus  and 
Hpt'c'iea. 


1890. 


1891. 


1890. 


1891. 


1890. 


1891. 


PouihIh.    Value.    Pouiida.    Value.    Pounds. 


Value.  Pounds.    Value.  :  Pound.s.    Value.   Pounds.    Value. 


240.600 !    $1,805      185,200      $1,389  2.780,500    $13,902  2,650.500 ,  $13,252      416,600     $3,125 

:       1,125,  75 


17.500 
9.400 
11.500 
21.600 
10.200 
170.975 


013  ,  16.430  , 

376  9,010 

595  6.300 ' 

875  I  18.500 

612  10,920 ' 

5,845  105,088  , 


575 
360 
325 
740 
654 
3,64C 


Seines:  I 

Alewives 

liluetiali 

Cattish 

Keln 

Perch,  white  . 
Perch,  yellow. 

Pike 

Sliad ' 

Spots    and 
croak  erH  . .. 
Sqnet«'>affue  .. 
Strii»edbas.s.. 

Suckers 

Other  fish.... 

Total 

Pound  nets:  '~ " 

Alewives 135.81H)  !  1.070  10.">,20l>  850  1,300.000 

Catfish 23, 125  ,  925  19,845  795  50.570 

Eels 1 41,250 

Perch,  white.  O.WO  315  8.800  440  52,7oo 

Perch.  veUow.  24.285 1  860  15,145  530  159.8:{0 

Pike 1.567 1  94  1.765  106  74, 165 

Shad 66.325  2.274  5:{.6a8  1.839  131.509 

Striped  baas  .  5,850  4lo  6.070  425  41,930 

Suckera 3,0(K)  75  3.280  82  42.800 

Other  fish.-..  5,020  15;)  6.000  IKO  16.330 


10,214  I 
9.900! 
9,165 


715 
297 
275 


9,600 

13.900 

8,560 


672 
417 
255, 


7,770 

885 

3,500 

68.400 

10,571 

306,628 

700  . 

*Yl.l'75, 
3.600  i 
5.;J30  ' 


350 
40  1 
175: 
1,710 
710 


6.880 
711 

3.200 
67.200 
10,060 


395,000      $3,060 
1,280  ,  76 


9,637      284.200 


57,084        1,712 


35 


540 


27 


894 

90 

160 


9.. 560 
3,280 
4,000 


675 

82 

120 


1.500  I 

2.355 

2,988 


75 
150 
245 


1.475 
2.360 
3,190 


73 
148 
255 


900 


30 


1.100 


35 


511.054      12,008      383,508;      9.030  3,199.059      27,733  3,040,131      25,965      509,268        6.425,    476,489        5,902 


5,030 
1.770, 
1.6,501 
2.635  1 
4,795 
4.450: 
4.509 
2.935 
1,110 
490 


780  500 
39,285 
33.250 
44.800 

131,8ft5 
62,01)0 

111,475 
;i3,200 
36.800 
13,560 


3,800  600,813 
1,375  16.700 
5.750 
17.900 
12,600 


1.330 
2,240 
3.9.55 
3,720 
3.822 
2,410 
920 
405 


7,071  I  531.845  6.260 

480  ;  18.425  ,  577 

212  6.790 ,  248 

915  ,  17.260  i  864 

524  '  12,900  563 


111,956 

95,820 

4.750 

2,350 


3,126  114.416  2.860 

6,395  88,580  !  5,8.0 

155  2.760  100 

118  2.550  90 


Total.... 

Gill  nets: 
Alewives  . . . 

Catfish 

Perch,  white 
Perrh,  vellow 


271,272 
98,600 


6.182      219.743 
1.090        70.500 


5,247   1,917,084!    29,374:1,286,735      23,977,    868,639'    18,996:    795.526      17.372 


775  ,    945.700 


7,100 

;  12.200 

;  7,300 

Pike I 24.643 


Shad 276.325 

Striped  baaa..         8.930 

Sturgeon 

Su<'kers 

Other  fish 


9,474      25:{.8:{8        8,705      743. 4(K) 
625,      11,740,         822        17.800 


4,728  ! 

521,000  i 

2.604 

284; 

5.7.50 

230 

620  ' 

11.400. 

570 

219 

7,500  . 

225 

1.725 

20.1.50 

1,410 

23.264 

6:14.298 

19,935 

1,008 

14.050 

843 

7.500 


Total 

Fyke  mts: 

Alewives 

Catfinh 

Eels 

Perch,  white  . 
Perch,  vellow 

Pike  . .' 

Shad 

Striped  bass  . 

Suckers 

Other  fish.... 


391.355 

10,800 
7.7.50 
0  750 
2.800 
6.250 
4.300 
1.530 
5,075 
3.800 
2.020 


8.660 


260 


4.300 
0.S()0 


200 


4.000 
6.435  I 


115 
193 


75,000  ' 

900 

60.800 

705 

7.700  1 

409  : 

0,583 

351 

1                             ------•• 

504.423 
27.9^4  ■ 
60.000 

14,056 
2.357 
1.500  : 

453.940 
20,896 
45,600 

11,348 
1,764 
1,140 

11,414      344.7:W  ;    10,562   1.709,30:5,    32.223   1.225.18:1,    20.125 


94 
310 
270 
140 
270 
258 

55 
355 
114 

60 


9.200 
5, 5(H) 
6.625 
1.5t»0 
4.75i» 
3.200 
1.313 
4.643 
4.600 
1,760 


88 
220 
2*15 

90 
19i> 
192, 

47 
325  ! 
i:w' 

52 


51.300  , 
57. '^75 
65.480  I 
:i5.910  ' 
44.605 
2i»,970 
3.066 
3.125' 
9.8(H) 

12.:j:i5 


3.')<J 

2.315 

3, 174 

1,975 

1.340 

1,4»W 

105 

2.->0 

294 

370 


45.81H) 
01.125 
00.000  i 

:i5.iooi 

49.:J35  ' 

21.228 

4.301 

3.525 

7.4<K) 

10..^')0  i 


329 

2.445 

3.280 

1.925 

1.480 

1.486 

149 

282 

222 

310 


4.960     158  ,   3,453 

88* 

680.  (K)7   19.380  \    597,272 

15,396 

1 
1 

' 1 

1 

.........'...     ' 

: 

1 

i 



• 

1 

1 

Total 51,075 

Trammel  nets : 

Citfish 

Perch,  white 

Perch,  vellow  

Pike  .  ■ 

.">triped  baas 

Other  fish 


1,926        43,091        1,607 


::04.52C      1I,<M7      :J04.824      11,908.. 


.5.650 

225 

6.750 

6.:K)0 

315 

7,700 

12.:«5 

370 

13.tW{7 

15.165 

910 

18.  .583 

2,700 

216 

4.375 

0.165 

185 

7,500 

270  |. 

:i85  i. 
4lo^ 

1.115  . 
350  i. 

225: 


Total 48.315 

Weirs: 
Alewives 


2.221  I      ,58,575        2.755 


12.880 

Catfish 7.857 

E«ls  4.«>00 

Perch,  white.  7.. 300 

Penh.  vell»>w  11.7(W 

Pike..* •        1.700 

Siiad 4.981 

Stri]xd  Ikiss  .         4.000 

Suekers 2.080 

Other  fish 3.1.50 

Total  ....  00.248 


173 
275 
160 
363 
410 
102 
170 
276 
52 
80 


14.<H)0 
8.570 
4.21M) 
7.500 

11.900 
1.700 
5.425 
5.080 
2,320 
3,02i) 


187 
3<H) 
108 
380 
418 
108 
185 
302 
58 
92 


lO.tXH) 

50 
215 

15.000 
7,430 

62  , 

7.100 

225^ :.. 

1 

1    • 

5.«H)0 

250 
375 
180 
348 

5,1(H) 

13.mH) 

3.1  no 

7.875 

2.55   

12,5(M) 

390  

3,000 

186' 

10,150 

270  i 

!.061        (M.435        2.198 


! 

3.:{.''jO     100     3.0<JO     108  

, 

51.100    1.518    5.5.105    1,496  

1 

i 

F.  C.  B.  1894-27 
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Stalemmt  hy  counties^  apparatuSy  and  species  of  the  yield  of  the  shore  fsheries  of  Maryland— CoDtinned, 


Apparatus  and 
sp^'cies. 

1 

— 

18t 

Can 

>line. 

1891. 

Cecil. 
1890.                           1891. 

Charles. 

1. 

K). 

1890.                          189 

1 

1  Pounds. 

i 

10,571 
1,200 

Value. !  Pounds. 

1 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value.  Pounds. 

Value. 

Lines: 

Catfinh 

Perch,  wliite. 
Strijit'd  bass  . 

Total  .... 

Minor   appa- 
ratus : 
Alewives 

1 
$370  i      11,140 

60  1        1,360 

1 

$390 
68 

16,175 

1.700 

750 

$48.5 
85 
60 

15,990 

1,450 

940 

1 
$179 
70 
75 

' 

1 

12,.5O0 

11,771 

43C 

458 

18,625 

11,250 
1,375 
1,060 

6:)0 

18.380 

624 

90 

110 

40 

9,070 
1.570 
1.323 

68 

125 

52 

■ 

Perch.  Mhite  . 
Perch,  yellow 

Total 



•  •*•••••. 



13,685 

240 

11,963 

245 

Miscellaneous : 
Ovsters  ...... 



1 
...          1 _       . _   _ 

485,520 

86,500 

600 

$28,410     381.626 
675        96,800 
334             630 

$27,849 
726 
357 

Crabs,  hard  . . 

_ 

j 

Terrapins 

•••••*.•• 

Total 

1 

1 

572,620 
2,630.594 

29,419       479  0.56 

28,932 

Grand  total. 

6,000,896 

74,220 

1,296,775 

34,021  1,068,015 

29,102 

7,.321,757 

105,586 

93,095 

2,348,343 

67,602 

Apparatus  and 
species. 

Dorchester. 

Harford. 

Kent. 

18£ 

K).                         18fi 

H. 

18£ 

'0. 

1891. 

1890. 

1891. 

Pounds. 

1 

Value.  Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Seines  : 

Alewives 

Blueflsh 

Cattish 

Eels 

210,800 

9,100 

15,290 

$1,054  1    185,400 

364  1        8,500 

535        12,575 

1 

$927 
425 
440 

4.270,500 

$46,928 

3,562,000 

$40,397 

36,500 

26,500 

64.460 

2.000 

$223 
795 

2.012 
100 

68.500 

22,667 

58,7.30 

1,500 

$393 

680 

1,816 

75 

11,625 
10,550 

465 
475 

8,  .5.50 
9,335 

342 
420 

Menhaden  . . . 
I*erch,  white. 
Perch,  yellow 
Pike 

26,800 
13,700 
24.143 
7,875 
83,563 

120         2.3  400 

102 
505 
640 
289 
2,442 

685 
845 
315 

10,100 

18.290 

«  790 



53,800 

71,000 

1.5,143 

551,250 

2,690 

2,485 

1,060 

22,050 

41,500 

77,733 

11.730 

442,400 

•  •*■••••> 

2,075 

2,915 

880 

17,696 

........ 

35.400 
31.428 
11.200 
13.825 

5,428 

4,000 

2,002        35.200 

1,100        28.714 

896        11,400 

504        11.816 

2,100 

1,005 

912 

445 

640 

210 

Shad 

2,865  1      711225 

1 

1 

Spanish  mack- 
erel   

760 
200 

-J  - 

4.267 

4.200 

Spots     nnd 
croakers  . . . 
Squeteague  . . 
Striped  bass.. 

Sturgeon 

Suckers 

Other  fi.sh.... 

Total  .... 

Pound  nets : 

Alewives 

Bluetish 

Catfish 

Eels 

11,500 

8,648 

9,860 

960 

10,200 

11,8.35 

.558        11.300 

279         7,280 

690          8,9.30 

45  i        1  040 

547 
245 
625 
52 
230 
328 

21,590 

1,835 

15,588 

1325 

17,700 

1,481 

16,500 



1,485 

204 
355 

11,500 
10,935 

9.860 
9,667 

250 
290 

7.600 
7,015 

190 
228 

4.200 
6,500 

105          5.700 
215          5,150 

142 
176 

444,274 

8,914 

852 
4.52 

387,195 

7,777 

5,024,985 

78,528 

4,183,451 

66,468 

259,141 

349.100 

2,0C0 

28,060 

8,730 

10,393  ;    274,344 

10,079 

170,400 
11,300 
28,143 

160,.50O 
10  900 

802 

436 

1,070 

**■■■■*■ 

1 

2,072      402.100 
100          3,000 
860        24.655 
286  1        6,000 

2,970 
150 
840 
200 

985        36i57i 

i , 

1 1 

Menhaden  . . . 
Perch,  wbitf^. 
Perch.  yfUow 
Pike 

16.200 
18,600 
30,0.35 
3,665 
74,900 

14.000 
10,050 
8,400 
1,700 
2.5.200 
12,725 

114  1      12,120 

930  1      17,. 500 

95 '      28,285 

20          4.265 

2,568        79,450 

700        12.400 
425         9.875 
6.30 1        9,1(50 
85          1.920 
652  1      22.100 
380  <      13,576 

98 

873 

990 

258 

2,724 

620 
395 
687 
96 
602 
475 

1 

24,800 

32,530 

5.100 

20,209 

950 

3,280 

15,625 

1,200        28,400 

1.290 ;      28,500 

255         4,600 

733  ^      17,066 

38             750 

164         3.110 

1,250         8,875 

1,615 

1,185 

276 

615 

30 
155 
730 

•••••••.. 

Shad 

.              .. 

_    

Spots    and 
croakers  . . . 
Sqiieteague  .. 
Striped  bass.. 

Sturgeon  

Suckers  

Other  fish.'... 

Total  .... 

Tramnud  nets : 
Catfish 

1 
I 

1 







1              ! 

:::::::::::::::::::::::::i 

......... 



5,330 

120          5,960 

140 

I                          ' 

425,918 

9,888      412.622 

10,120 

1 

.490,314 

1      8,368      533.  OIG 

1      8.906 

1 

21,104 

10,720 

5.000 

7.012 

10.722 

11,200 

8,3.33 

740 

500 
175 
5.3.-. 
0G5 
280 
250 

19„565 
9,810 
5.429 
7,2H5 
7.000 
8,000 
7. 000 

685 
540 

;         190 
510 
090 
215 

'         212 

Perch,  white  . 
Perth,  yellow 
Pike  ..' 

1   

1 

1   

"!!...  "' . ! 

1 



Striped  bass  . 
Slickers 



* 

i 

1 

' 

1 

Other  fish... 

;::::::::::::::* 



1                1 

Total 

"•  •--••-• 

t      74,721 

3,535 

65.421 

1      3,042 

1 

1 
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Statement  by  counties,  apparatus,  and  ftpecicft  of  the  yield  of  the  shore  fisheries  of  Maryland — Continued. 


IK»rfhf»ter. 


Harford. 


Kent. 


Apparatus  and 
Hpeoies. 


1890. 


1891. 


1890. 


Gill  nets: 

Alewives 

BluefiHh 

Uatflsh 

MenbadoD  . . . 
l*erch,  white. 
IVrch,  yellow 

Pike 

Sbad 

Spanish  mack- 
erel   

Sqiieteacue  .  ■ 
Stri|>od  liass.. 

SuckerH   

Other  tish 

Total 

Fyke  net«: 

Alewives 

Cattish  

Eels 

I'ereh,  white. 
Perch,  yellow 

Pike 

Shad 

Spots    and 
croakers  . . . 
StrimMlbass. . 

SiicKers 

Other  tish 

Total 

Weirs: 

Alewives 

Catfish 

Eels 

Perch,  white  . 
Perch,  yellow 

Pike 

Shad 

Spots    and 
tToakern  . . . 
Striped  bass  . 

Suckers 

Other  tish 

Total 


Pounds. 


320,800 


130,600 
16,800 
13,500 
10,950 

281,750 


1,250 
23.100 


19.930 


818.680 


Value. '  Pounds.  I  Value.   Pounds.    Value. 


$1,604 


392 
840 
468 
657 
9.6641 


50 
1,848 


49:) 


16.012 


26.600 

132 

8,540 

270 

35,200 

1,710 

2.800 

140 

9,300 

326 

4,800 

288 

3,500 

135 

306.100 


122,800 

14,620 

13,200 

9,820 

280,275 


1,180 
22,000 


18,420 


797,415 


23,400 
7,430 

29,700 
1,800 
6,430 
5.400 
3,220 


3,285 
8,804 
4,500 


230 
2:^8 
135 


3,995 
9,433 
5.020 


$1,529     425,200!    $2,126 


368 
721 
458 
590 
9,918 


1,144 


14,180 

3.715 

23,428 

592,144 


47 
1,760 


460 


36,445 
8.400 
6,665 


40 


780 

130 

1.640 

20,302 


3,280 
210 
200 


1891. 
I'ounds 


1890. 


1891. 


389,500 

"oils 


13,450 

2,857 

22.485 

514,031 


Value.   Pounds. !  Value. 


$1,947 
****32 


740 

100 

1,574 


Pounds. 


144,400 

16,400 

3,500 


69.500 
46,000 
33,000 


33,778 
7,600 
5,833 


17,024  j    318.115 
4,667 


3,040 
190 
175 


15,851  1,111,321   28,708   990,449 


117 
260 
1,188 
90 
225 
324 
120 


53.514 
38.250 
15,6:56 
17,571 
11,572 


1,873 

1,530 

860 

615 

810 


280 
258 
150 


3,722  , 
7,800  1 
7,0CO 


3:<5 
105 
210 


I07,:t29   3,603    95,828  !   3,012   155.065 


34,665 

280 

26.800 

784 

1.100 

45 

6.600 

330 

8.250 

247 

1.500 

.  90 

2,835 

108 

3.200 

160 

11.200 

7H4 

36,820 
25.310 
1.240 
7.150 
9,4L»0 
1,280 
2.695 

3.000 
lO.OtK) 


294 

760 
50 

355 

2M3 
80 

105 

l.'iO 
7«KI 


6.428 


48,000 
35,7:15 
14,909 
16,714 
11,286 


3,560 
6,790 
9,135 


146,129 


25,422 


1,800 

1.430 

820 

585 

790 


320 
170 
274 


6,189 


25,450 
'  6.V25 


$S92 
820 
105 


126,100 

17,320 

4,10(J 


Value. 


4,350 

2,300 

2,235 

11,273 

560  : 

"iVebs'l' 
"245 


79,544 

52,500 

30,450 

285,950 

4,120 

"  *22,9bb 

6.500 


$825 
866 
123 


5,008 

2,375 

2,260 

10,243 

480 

'  1V4V5  I 

2C0 


667,157   24,388   629,484;  23,945 


91,200 
49,265 

1.500 
25.500 
62.000 
21,600 

7,875 

2,450 

3,000 

3,700 

10.350 


846 
1,478 
55 
1,530 
3,445 
1,683 

333 


79.1(10 
40,260 

1,100 
27.000 
66,650 
23,300 

6,041 


760 
1,208 
35 
1,650 
3,.')08 
1.814 

245 


122 

1.550 

Maw 

180 

:{.500 

210 

111 

2,500 

75 

485 

10,150 

413 

278,440 
900 


10,268      261,151       10,055 


9 


725 


2.700 


60 


2.8K0 


05 


2.<i80 
200 


32 
12 


1,1:10 
tiOO 


17 
15 


08.850 


2.H»<S       100.  t;9.')        2,005 


Lines: 

Bluefisb 

Cattish 

Perch,  white  . 
I'erch.  yellow 
S]M»ts  and 
croak er.««  . . . 
Striped  bass  . 
Other  finb.... 


810 

21.965 

825 

580 

7,600 
2,280 


35 

765 

45 

18 

380 
140 


i.:{Oo 

23.810 
980 
.'s)0 

7,10<» 
2.500  I 


.'»2 

8:{1 

50 
15 

150 


5.510 


85 


18,220 
2,:{30 


6:{8 
140 


17,714  , 
2,535  I 


620 
152 


6.670 

3.8.10 
1.725 


2<M) 
270 

08 


900 


90 
46 


985 
2.000 


98  , 

60 ; 


3  500 
2,000 


3,490 
2G0 


40 
15 


750  . 
720  I 


11 
18 


5,945 


91 


7.300 
3,300 
1,810 


219 
72 


350 
80 


3,0<K) 
1,850 


:ioo 

74 


Total. 


34,060        1.:J83 


29.400        1.170 


:{6.250 
31.81K) 


1,453 


1.272 


22.98.> 
48.700 


914        23.234 


930  i      17.695 


9«W  I      17,260 


890 


Pots : 

Kels 

Minor    appara-  — :-■  .—  =r::=^-J=r  _  =^=z:    — 

tus:  > 

Alewives.. ' j    114.000 

Cattish 

Suikeis ' 10.667 

Othertish I - 2.2.'>0 


1,948        54.200        2,168        28.6<K) 


H<i        30,7'0 


862 


850 


88,000 


66' » 


320 
68 


11.165 

2.8.{5 


3:{."» 
7.') 


27.2.37        1,204       28,150         1,228 


Total 120.917 

Miscellaneous:  > 


1.238      102.00c 


1.070 


27.2:j7 


1.204        28.050        1,228 


Oy.Hters  ... 
Cralis.  hard  . . 
(J'rabs.  Soft  . 
Terrapins.. 

Total... 


3,470.950  I  22:1.1:12  3,.'»74. IKK)    25.''..25J    .., 


290.lOi» 

6:w.:iOo 
l8,:]oo 


4.:{51 

19.005 

5,490 


48:{.4<)o 

760.107 

17.400 


7.2.>0 

22.  MO.'. 

5,220 


l..V.»5,.^5  ,  114.4.57  1.6.55..5O0    141,:{88 
'     4:«.:;oj  t        022       27.500  ,        450 


4,412.850    251,978  4.835.8;57  |  290.,525 1.6,39.125    ll.',,079  l.OMiJ.OOO    141,838 


Grand  total.  6.371.361  ,  295,842  6,697,672    3,32,921  6.. ■>64,C98    121.299  5. 5«S4, 884    105  2^9:^,419,219    171.630  3, 46:},000    197,891 
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Slatemfiit  bs 

1« 

I'rtufB  Keorp,, 

>prrie 

of  iht  yitid  of 

thf  thor 

ejithfriei  0/  ilaryland 

—Continued. 

^-T^r-" 

q».ti  Aniu.. 

__ 

St.M.ry 

K). 

]»i. 

UBO. 
PoniKlx.  ValuB. 

M.loo      m:ii 
.iiiouo        «u 

i.400             70 
'■6B,injil""l.3W' 

■  ■oDDdt. 

isoo 

81:714 

U,4K 

ll.O«l 

Il,S10 

i4;a40 

357,1» 

IBOO. 

IS 

roiiDii,. 
a«3,04« 

Vilnfi. 

«.iat 

INnrndi. 

!iM,IKl 

Talue. 
•1,8U 

V,ln,.  1 1'o.inrtp..   Value, 

rnand*. 

Valua. 

^SBr— 

3;hI7 

100,000        »7W       80.000 
9M,0-JU          Sao     300,(100 

•s 

L'ntHah  

aa,T(w 

l.MO 

28.S10 

ODU 

Porch!  yellow 

"'sVsiio' 

■"a.BMi' 

■«,im" 

:i 

BOO, 

WM'      B,iw^       Mb,     id,iso 

147         8,Ii«0          410!       H.OiO 

7.1W'      12.030     .1,030.      n.ll50 
BLti         a,lM          183,       4.740 

K2W    Mi.iai "  "8,200    4ri.&rr 

1,2U0'   naouO       8,237  l,l«3.H)a 

40      t.m'     45S     1U.7W 

&-Ua 

■     1 

4.W)          17! 

i 

tKbwflob.... 

AlCWlT**'...- 

1,M0 
1S.010 

-J*7ia 

11,100 

i» 

3US 

■•S!] 

V.MO,    iiz.im     ai.NN 

4S,UD0 

Eld 

M.00O 

wo 

131  »0        1.37S 

fllsoo^      »oo 

l,8tO 

l.sao 

'z 

ill.OM           872'    mSUO 

701 
780 
3M 
8,120 

1,080 

63B 

k^ 
1,289 

27,401 

600 
S,BOO 

Hbid 

17.51-1       mo 
s.'ao       Biu 

4;B7S 

5,B» 

155 

«,ouo 

- 

200 

':: 

a  20-    zto.im 

808        11,000 

1    ^^^ 

idOO  !      U0:7(1B 
=,730  J      SSioOU 

"K.i.'u".':. 

1,7M '          K 
10.100           BOO 

28.500          wo 
I0.20U  ;         £10 
1.T0U  1          44 

1.B.M 

ooo 

B.3KI 
2:1 30 

"iflcwd 

24,S00 

IJBO 
4.000 
4,300 

01 

ia  I    3B,igg 

oSsib: 

ToMl.... 

ISr.::: 

-saiibJ 

— WO 

800 
~M.90O 

9,BO0 

- 

tM 

_  31,335 

iMOo 

2S0 
48 

123 

62,000 

Pon!h,wWle. 

2,»I7 

J7B 

Itt 

3:no 

Sib  (    li'iib 

BOS 
1X8 

i,wa 

40 

I,H» 

^L^L'r^," 

1 

3,100 

a,80« 

sllBJ 

105 
1,280 

8,2M 
2.&I0 

jJ.0M 

B2E 

Spot.       HDd 

1 

Slrijieil  f>nflH 
Other  li.h... 

4,330 

a,*oo 
— aiTiwi 

SO 
—7^ 

4,«1 

*» 

jo,»0|   im 

■iw.(^TB,M4' 

100,  tS3 

i,n«' 

A8» 

4,»lBj           48 

10,000        ai" 

as  s 

22:»ao 
Voos 

^o.'i;7"iB 

iS 

'M3 
383 

i 

K.''>-"™ 

atrlpnd  luiu  . 

Tgt.l  ... 



-42,870 

4,149 

Weim: 

~ 

1,000 

13 

oiooo 

W 

::: 

Total  ... 

B,6W1 

10,330 

145 

: 1 1 

"E..! 

aaws 

1,810       20,000 

1,4BQ 

Calflnh 

Parch,  white 

K>,!m) 

1.875 

ai,wio 

180 

sisoo 

1^ 

a.0D0 

2B1 

■1 

10,877 

20.100          870       2H,3on 
I70.B2BJ      4,713      183.050 

IS    'lis    'S 

:«trip«l^. 

-ml 

(M 

'■S 

57323 

350 

TotiLl... 

M,fiIO 

"i.a-y     w,a(iu 

I.BIH 

fia. 

2:m,581 

10,821 

"M3,31S 
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Statement  by  counties^  apparatus,  and  species  of  the  i/ield  of  the  shore  fisheries  of  Maryland — Cuntiuaed. 


Princo  Georjfe. 


Qiieon  Anno. 


Apparatus  and 
Rpecics. 


1890. 


Poumlrt.    Value. 


Potfi : 
Eels. 


1891. 


1800. 


Poands. 


Valnri.   PouuiIh.    Value. 


1891. 


Pound.**. ,  Value. 


37,250     $1.!>10 


90,500 
9,834 


MiRcellaneous: 

Oysters 

Crabs,  hartl . 

Crabs,  soft . . .  j 

Crawtish 6,250        $562         7, 350 .      $695 

Terrapins i 29.401 

Turtles • 1 1.680 


24,500  I    $1,208 


2,a'>9,150  ,  165.168  2.571.625    204.374 


St.  Mary. 


1890. 


I 


1891. 


Pounds. .  Vnlue.   Pounds.    Value. 


6,200  I       $248 


8,000 .      $320 


1.2i<0      169,000 1      2.070 
590        18.50r  j      l.llO 

•I- 


3,998,848    252,616  3,446.121    281,065 

6;j,500i         ^•'>l      68.900.         715 

l.'>0.400!    13,440  j    157,760      14,108 


4,408 
100 


26jm !      3.980 


1,.')90  1 


95 


Total 

Grand  total . . 


6.250  i 


.-)62 


r.aso 


695  2,990,565  ■  171,546  2,787.305  ;  211.635  4,2lL',748    266,731  3,672,781    295,888 


543.8fH  !    11.174      448,833        9,801  3,840,271  ^  208,683  3,555.848  ;  245,029  6,900.523    311,610  6,674,277    348,069 


Somerset. 


Talbot. 


Apparatus  and 
species. 


1890. 


1891. 


1890. 


Pounds.  I  Value.     Pounds.  ■.  Value.     Pounds,  j  Value. 


1891. 


Pound.'*.    Value,  .pounds.    Value.  Pounds. '  Value 


Seines : 

Alewivea 

Bhietish 

Catflsh 

Eels 

Menhaden  . . . 

MuUtt 

Perch,  white. 
Perch,  V  el  low. 

Shad . : 

Spots    and 
croakers  . . . 
Squeteague  . . 
Striped   bass. 

Sturgeon 

Suckers 

Other  rish.--- 


r)l.4n0' 

$257 

1,300 

52 

8,20(« 

410 

1,0.50 

31 

11. (too 

21 

8,700 

174 

4.6<K» 

1H4 

5,2no 

150 

24,325 

8.34' 

700, 

13,600  1 

1,300  I 

1,300  ! 


30 
408  I 
6."i  ' 
65 


41.500 
2..'.»>0 
9.5;K) 
IHK) 
9.000 
9.300 
3.400 
4,160 

28.:)25 

620 

12.2611 

3.20<i 

90<» 


2,800 


Totid 135,475 


140 
2,827 


3..>00 


129.265 


Pound  nets  : 
Alewivfs  ... 

lUuetish 

Catfish 

Eels 

Menhaden  . . 

Mullet 

Perch,  white 
Perch,  vellow 

Pike  .! 

Shad 

S  p  o  t  .>*    and 

croakers  . . . 

S<iueteague  .. 

Striped    bass. 

Sturgeon 

Suckers 

Other  fish.... 


80,.'»00  I 
2,000 
8,7«H)  I 


402  ' 
104  I 
435 


51.300 
1,200 
6,400 


$207 
100 
475 
27 
16 
186 
136 
17.'. 
978 

25 
367 
160 

.35 


135,600  ; 

18.900  ! 

35,,')00  I 

2.860 


$6H7 
045 

l,C;fi5 
114 


175 


3.062 


21,30(» 
31,200 
24,934 

9,900 
12,500 
22.215 

9,400 
11,200 
20.500 


120..-,(K)  I 

i0.200 

)2.000 

3.U00 


S.V2 
936 
855  ! 

386 
625 
1,448 
470 
336 
615 


356,009        9.3.34 


256 

48 
320 


180,000  . 
6.,")00 
9.300 

7,300 
:t4,216 

10,100 
9.800 
2.700 
1,380 
3.500 
6.500 


195 
1.30 
372 
22  J 
4.3S 
1.17.J 


467  , 
490  ! 
135  j 
65  I 
140  I 
5 


32''-  ' 


165.000 
5.800 
7,300 

10.UH> 
1.7«K) 

41,701) 

;*.8(K:i 
6,5(.K) 
1.7(MI 
1.800 
2,600 
4.8<H) 


175 
116 
292 
303 
1(»2 
1,251 

448 

.TJ5 

85 

45 

130 

240 


130.080 

24,600 

38.300 

9.1(10 

13.200  ' 


20.700 
35,200 
27,384 

11,600 
13,400 
21,231 
3,200 
19,900 
17,034 


$002   945,600  $4,715 

265 
005 


20.200  I   1,010  :   5,300  ' 
52.000    1.560 1   28,680   1, 


120  ■. 


828    13.600 

1,056  1   22.100 

939'  184,013 


464 

670 
1,380 
168 
597 
529 


3,100 
14,050 
3,060 
9,800 
8,850 


365.949 


1,2.30 
1.230 
766  i 
188' 


144.244 

18,500 

34.2l>0 

8.200 

12,500 


9,923  1,238,153 


680 
t  lO 

6,325 


840,500'  $4,185 


10,400 
24.960 


520 
875 


10,.500 
20.570 


525 
720 


165,746   5.682 


142 
920 
62 
175 
317 


1.1..510  1.108,211  14.123 


165 

2,830 

980 

1.3,145 

95 

1,8(H) 

195 

8,700 

310 

9,060 

1,342 
925 
685 

im 

52  1 


28.5,700 
27,5(>0 
27,800 
20,270 


1,428  305,100  1,533 

1,375  '  10.  .'.00  '  975 

975  ;  24,886  '  870 

726,  26,120  1.054 


19,  .'KK)  I 
22.8«>«»  ' 
5,800  I 
36.491 

17,700 
21.200 
16,400 

7.00O 
22.4(H) 

8.9(H) 


6S2 

513 

34M 

K2.-.1 

70S 

l.(M>0 
9^4 
350 
563 
267 


17.200 

19,500 

J>,700 

20,741 

7,700 
10,500 
17.500 

6.200 
19.9(H) 

8,700 


602 
4,39 
,582 
711 


21,300 
23.910 
11.200 
118,370 


308 

1.3,900 

525 

3.060 

1,050 

10,  IKK) 

310 

9,715 

491 

28,200 

231 

9.  .500 

1.065 

072 
4.059 

f555 
1.'.3 
872 
340 
705 
328 


25.600 

30.285 

10.. 500 

108,763 

20.260 
2.800 

10,475 
.5,2H5 

25,920 

12,140 


1,280 

1,060 

630 

3,729 

1.010 
140 

8:m 

185 
648 
425 


Total....     370.496       5,093        317,700  4,136      .393.471       10.200      355,285        8.421  I    611,3.55     14,193      627,6:^4     14,377 


Gill  nets: 

Alewives 

Bluefish 

Menhaden 

Perch,  white. 
Perch,  yellow. 

.Shml 

Spots    and 
croakers  ... 
Squetea^rue  .. 
Striped  l^tx.s.. 

Sturgeon 

Other  fish 

Total  .... 


220.400 
9.100 

6.(H>() 

3.100 

2.8(Ki 

211,043 

2.0.50 

9,250 

36,900 


1.102 

364 

10 

124 

K4 

7.236 

63 

413 

1.8(5 


21.3.800 
8.900 
7,1'K) 
2.860 
2.700 

193.634 

1,800 

9.  «.'►() 

:«.'.!00 


l,(ifi9 

336 

12 

114 

81 

6,634 

55 
396  I 
1.945 


416,6(Hi 
1.5.6{K) 
85,0' 10 
11.625 
19.000 

846.216 

.3.275 

4.875 

62.600 


6.800 


28ti 


,140 


31; 


1.600 


2.082 
7H0 
170 
465 
570 
29.013 

131 
195, 
3.756 

48 


342.000 
14,100 
78,6(M) 
14,125 
18.267 

600, 60C 

2,550  :' 
5.500  ' 
52.(M)0 

"lV8'7'o" 


1.690  1  46S,900   2,044   450,900  !  1,954 

695' ' 

157  

.565  I   30.365   1,820   23.665   1,420 

,548  • 

20..5i)2  !.  387.1><8     13,380  |    326,025     11,109 


102 
220 


2,945  i   29.8,50   2,388  ;   21,200 


56 


5.417 
17,145 


298  ■ 
600 


4,700  I 
14,100  1 


1.696 
250 
490 


.507.443  11.529    485..<84    10  9,57  1466.391   37.210  1.129,612   27,570   93?J  865  'J0,,530   810.590  16,919 


"^ 
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Statement  by  couiititK,  ujiparuiua  and  apecie»  of  the  yield  tif  the  xhore  fmherien  of  ilaryland — Continued. 


Apparatu.s  and 
si)ecies. 

Fyk«'  nets: 

Ah"  wives 

Cattish 

Eels 

Somerset. 
189U.              1                 181 
Pounds.   Value,    Pounds, 

H. 
Value. 

$^7 

173 

860 

22 

52 

144 

168 

87 

70 
98 
160 
72 
72 

181 

Till 
>0. 
Valui'. 

'      ^.: 

'          300 
450 

iKlt. 

1891. 
Pounds.    Value, 

1 

180 

Wire 
0. 
Value. 

»niie<). 

1891. 

Pounds, 

Pounds. 

38.800 
64.250 
32.400 

Pounds. 

32,900 
66.110 
38,700 

Value. 

17,700 
1        3,h00 

26,500 
1,100 
1,600 
5.700 
2.0<i0 
2.275 

1,400 
2.600 
2,700 
3.400 
2,700 

$88 

190 

1,0(50 
•» 

64 
171 
174 

78 

64 
104 
13,1 
102 

81 

2,333 

i 

17.400 
3.470 

21.500 

80O 

1.300 

4.80(1 

2,8;  to 

2.541 

1,500 
2.4.50 
3.200 
2.400 
2,400 

1 

1 

17.400 
15,600 
12,500 

14,300 
14,400 
10,200 

$71 
360 

408 

1 

$192 

'     2,570 

1,296 

$1.59 
2.1450 
1,548 

Mullet 

Perch,  white. 
Perch, yellow. 

Pike 

Shad 

Spots    and 
croakers .   . 
Squeteagtie  .. 
Striped   bass. 

Suckers 

Other  fish 

Total 

Weirs : 

Alewives 

Cattish 

Perch,  white. 
Perch,  yellow. 
Pike 

10,125 
6,3:)0 
2,092 

10,150 

40.' 

190 

1          115 

3*8 

1 

9,580 
6,182 
1.964 
7.441 

383 
185 
108 
255 

5.0(K» 

11.286 

4.200 

4.813 

280 
395 
252 

1        165 

1 

4.800 
9,610 
3,500 
3,570 

240 
335 
210 
120 

:            '  1..                        .    

19.8110 
8.400 
2,.'»00 

1.188 

2.VJ 

!           75 

]7,r.oo 

8,700 
2,065 

92,332 

4.800 
2.300 
1,7(M) 
3.515 

1,050 

250 

62 

37.714 
6,500 
6,080 

2,(540 

210 

8,164 

39.500 
7,600 
7,684 

2,765 
190 
270 

8.487 

74,375 

66,621 

7,500 
4.950 
1,220 
3.260 

2.005 

37 

167 

49 

98 

104.897 

3.200 
4.500 
2,300 
4,380 

3,500 

3,132 

60 
115 

85 
105 

211.643 

213.974 

32,460 
9,257 
6.000 
4.580 
370 
3,360 

7,000 
5,20(i 
1,400 
3.600 

34 
181 

56 
108 

40 
225 
115 
130 

35,300 

12.800 

5,0<»0 

4.030 

4.50 

3,815 

270 
348 
280 
145 
30 
140 

258 
224 
300 
160 
25 

Shml 

1,575 

COO 
1,100 
7,060 

45 

25 

42 

420 

1,575 

500 
1,000 
6,800 

45 

20 

40 

408 

*••"*"""" 

115 

Spots    and 
croakers  . .. 
Squeteague  . . 
Striped  bass.. 
Suckers   

f 



1,250 

1,130 

950 

100 
28" 
28 

*"  1,550 
1.0.50 
1,300 

125 
26 
40 

500 

1.100 

960 

45 
80 
32 

380 
1,340 
1,000 

34  i 

40  i 

Other  fish.... 

Total  .... 

Lines: 

Ulueflsh 

Catfish 

Eels 

i.oob 

25 
936 

1,280 

35 

35  1 

28.535 

28,085 

899 

17,710 

666 

16,215 

600 
1.520 

556 

28 
38 

64,5.55 

1,320 

58,747 

2,050 
73,550 

1,191  i 

17,200 

9,300 

610 

13.150 
8,800 
1,200 
1,320 
1,150 

52.600 

78,150 

7,550 

6.K00 

197,830 

506 

327 

15 

526 

204 

72 

40 

130 

2,080 

2,775 

453 

205 

24,600 

10, 1(H) 

800 

14.850 

7,020 

1,34(> 

1,200 

1,020 

53.550 

80.300 

7,100 

7,540 

708 

351 

21 

594 

2.38 

81 

38 

115 

2.142 

2,811 

435 

227 

500 
1,400 

25 
35 

1,800 
80,560 

72 
3,260 

82 
2,925 

Perch,  white. 
Perch,  yellow. 
Pike 

1 

4,000 

160 

3,520 

14l' 

1 

1 



Sea  bass 

Sheepshead  . . 
Spots    and 
croakers  - . . 
Sqneteaifue  . . 
Striped  bass  . 
Other  fish.... 
■ 

Total 

Pots: 
Eels 

1 



; 1 

......  , 

2,000 
480 

1,285 
750 

80 
22 
95 
25 

......... 

1,750 
540 

1,185 
820 

70 
25 

87 
28 

6.000 
8,000 
1,100 
4,800 

300 

320 

90 

145 

6,928 

8,720 

900 

4,500 

345 

360 

80 

135 

7.393 

210.440 

7,764 

6,415 
24,500 

12,800 
1,600 

282 

6.415 
23,375 

9,720 
1,580 

276 

106,260 

4,347 

100,168 

4,068 

41,850 

1,674 

38,750  ' 

1,550 

980 

935 

31,400 
14,000 

1.296 

46,400 

1,856 

Minor   appara- 
tus: 
Ale  wives  .... 

1 

1 

1 
1 

1 

82 
40 

67 
38 

92 

13,500 

90 

Catfish ' 

1 

Perch,  white. 
Perch,  yellow. 
Shad.   

1 

500 
720 
17,675 
850 
430 

20 

22 

855 

77 

'   15 

800 
600 
14,280 
900 
650 

30 
20 
762 
80 
20 

23,100 

700 

21,300 

650 

" 

1 

Strined  bass '  -    1 

Other  fish 

3,850 

575 

4.600 

690 
1,445 

Total i 



I 

1 

1 

41,350 

1.397 

37,200 

34.175 

1.081 

30,730 

1,002 

Miscellaneous: 
Claras  ( q  u  a- 

hogs) 

Oysters i 

Crabs,  hard.. 
Crabs,  soft... 

Terrapins 

Turtles ! 

Total 

Grand  total. 

1 

1 

38.400 

11,«2,927 

4a3.334; 

2,498,536 

12.500 

2,300 

2,880 
736,906 

7,250 
149,913 

2,500 
127 

21.520 

12,418,385 

558,334 

2,814,885 

16,200 

2.470 

1.614 
851,548 

8,375 
168,894 

3,240 
136 

. ... 

3,677,100 

22.5,134 

166,733 

17,500 

236,385 
3,377 
5,002 
5,250 

3,.573,500 

291.833 

208.433 

19,200 

255,*25o' 
4,377 
6,253 
5,760 

2,536,800 

72,133 

366,734 

6,8C0 

163. 08C 

1.082 

16,503 

1     1.980 

2,240,700 

108,433 

648,567 

7,800 

160,050 

1,626 

29,ia5 

2,340 

4,08(5. 407 
6,497,210 



1 

' 1 

14.497.997 
15,854,001 

899,576  : 

15,831,794 
17,108,539 

1,033,807 
1,064,240 

250,014 
313,583 

4,092.066 

-^ 

6,119,349 

271,640 
323.898 

2.982.407 
6,218,873 

182,645 

249,086 

1 

3,005,500 
6,031,954 

193,201 

931,361 

255,224 
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let,  apparatm,  and  ajieda  of  Ihe  yield  of  the  short  fiaheria  of  Jfarj/laiid — Continued. 


H.IIIO        2.304 


bail  .     I     SS,72!>  »0D       ^Ml        l,'Jt»     30.9T 

S^.i^ ■ , 

rronkew...!       i««'        l^        8,2001        IM  

ritlHl'IlIIW..     IIS.OW       4,600     lW,0«ii       5,«a 

IrijBll  Cli.  .       14,000  '      e,«W        l«,JOO        -,S21        5.85 

ii*k™°"!i!,""5.ii<"i  '"'ias'  ""*,s» ViV  ;;'!!! 


:i73,'JM 
7521400 


510 :    3,aio       Mi 
siiii  "i.ili'  ""'"mi 


175,442        MI7 


iv..,"....: ,  :'t8,oooi  2,435 

■^V.VS:.     2.885 

l,lVll|         OS 

M-iiii ;     74U 
1 

l«  ami                                                               1              i             1              1 

I   15,078,805     2«7,5IT  1< 


7B,e4a       30,090    • 


r-TC:::::: 


2,  MM  30,200 

4.400  38,870 

4,M7  81.335 

20,373  l!43,OW 


Oilu-r  llsb . . 
Totnl  .. 


lllwHalt  ,.., 

Catli»h 

lli-ukmli-n  .. 


,u2»        45.010        1.375  ' 
mo"  *"22.bw'i""TI5' 


11,434        21D.D2II 


2SU,£27 
137.071 
12S,02S 


3.71(7. 7K7      123,700 


rnukiMV  . . .        4.O1I0  20» 

SiiiiijtsiiuiU'  ..      <I5.<H>0       l.ieu 
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FISHERIES  OF  VIRGINIA. 

Importance  and  prominent  features  of  the  industry, — In  the  item  of  persons 
employed,  Virginia  ranks  second  amon^  the  Middle  Atlantic  States,  while  in  the 
matter  of  invested  capital  and  value  of  products  it  occupies  the  third  position. 
Considering  the  entire  country,  the  rank  of  Virginia  as  a  fishing  State,  based  on  the 
value  of  the  catch,  is  fifth. 

Virginia  shares  with  Maryland  the  excellent  physical  advantages  which  have 
contributed  so  materially  to  the  development  of  the  fishing  industry.  The  natural 
resources  of  the  waters  are  very  similar  to  those  possessed  by  Maryland.  Fishing 
operations  are  extensively  carried  on  in  Chesapeake  Bay,  in  the  two  large  sounds  form- 
ing a  part  thereof— Tangier  and  Pocomoke — in  the  Potomac.  Wicomico,  Kappahannock, 
York,  and  James  rivers,  which  enter  the  western  side  of  the  Chesapeake,  and  in  the 
ocean  from  those  parts  of  the  State  above  and  below  the  entrance  to  the  bay. 

The  oyster  fishery  of  Virginia  overshadows  all  other  branches  and  is  more  prom- 
inent than  in  any  other  State  except  Maryland.  Xext  in  importance  are  the  shad 
fishery,  the  menhaden  fishery,  the  squeteague  fishery,  the  alewife  fishery,  the  blue- 
fish  fishery,  and  the  Spanish-mackerel  fishery.  In  the  catch  of  Spanish  mackerel, 
menhaden,  pompano,  spots,  and  croakers,  Virginia  surpjisses  all  the  other  States  of  * 
this  region.  The  shad  fishery  is  next  in  importance  to  that  of  Maryland.  Virginia 
ranks  next  to  Maryland  in  the  number  of  vessels  engaged  in  the  fishing  industry 
and  in  the  extent  of  the  oyster-packing  trade;  while  its  menhaden  industry  is  more 
important  than  in  any  other  State.  The  increase  in  the  pound-net  fishery  in  recent 
years  constitutes  one  of  the  most  prominent  features  of  the  industry,  and  no  other 
coast  State  now  has  so  many  pound  nets. 

Condensed  statistics. — A  summarized  statistical  presentation  of  the  fisheries  of 
Virginia  is  contained  in  the  three  following  tables,  relating  to  the  years  1800  and 
1891. 

Of  the  2:5,505  persons  engaged  in  the  industry  in  the  latter  year,  3,603  were 
vessel  fishermen,  10,027  were  shore  an<l  boat  fishermen,  705  were  on  vessels  employed 
in  transporting  fishery  products,  and  3,200  were  in  the  shore  branches  connected 
with  the  fisheries,  such  as  oyster  packing,  the  manufacture  of  menhaden  oil  and 
fertilizer,  etc. 

The  money  value  of  the  fishing  property  in  Virginia  in  1801  was  82,048,050. 
The  factors  in  this  amount  were  043  vess(»ls  valued,  with  their  outfits,  at  $030,1;JC; 
0,247  boats,  worth  8403,722;  apparatus  to  the  value  of  8300,514;  shore  property  an<l 
cash  capital,  81,18;1,287. 

Of  the  total  value  of  the  fisheries,  83,647,845  in  1801,  82,524,348  accrued  from 
the  sale  of  oysters;  shad  were  worth  8207,304;  menhaden,  8107,523;  squeteague, 
8124,045;  alewives,  803,005;  bluefish,  807,545,  and  Spanish  mackerel,  850,750. 

PevHons  emplnyvd  in  the  finhcricH  of  J'irffhna, 
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III  tlie  following  siipjileiueiitiiry  tiible  the  quaiititics  of  curtain  jirotliicts  slmwii  in 
till}  forefioiug  table  are  yivcii  oil  aiiotlier  basis  thaii  pounds: 


8, 074,  irss  n.  102, 0B8  ' 

08, 488  i         80. 818 
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Stalintics  of  fhc  JUtherics  hi  each  vinuity. — Thirty-four  <;ouiities  in  Virginia  have 
coiumereial  fisheries,  ami  tlie  extent  of  the  industry  iu  eacli  of  these  is  shonii  in  the 
tables  which  follow. 

!Norf(>lk  Comity,  with  its  extensive  oyster  business,  lends  in  the  uuinber  of  persons 
employed,  having  3,(>.13  iu  18!)I,  of  which  1,821  were  shores  in  eii.  Aeoomae  County 
ranks  iie.\t,  with  3,()3.'i,  but  surpasses  Sorfoik  County  in  the  number  of  vessel  and 
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shore  fishermeih  Lancaster  aud  Middlesex  counties  have  between  2,000  and  3,000 
l)ersons,  and  Elizabeth  City,  Gloucester,  Mathews,  and  Xorthuiuberland  counties  are 
credited  with  over  1,000  persons  each. 

Norfolk  County  also  has  the  largest  capital  invested  in  the  fishing  industry.  In 
1891  this  amounted  to  $707,881,  of  which,  however,  $518,250  represented  shore  prop- 
erty and  cash  capital.  Accomac  County,  with  an  investment  of  $493,553,  has  much 
the  largest  amount  devoted  to  actual  fishing.  In  tlie  items  of  vessels  and  seines  this 
county  also  has  the  first  place.  Northumberland  County  has  the  largest  number  of 
pound  nets,  James  City  of  gill  nets,  and  York  of  fyke  nets. 

The  value  of  the  fisheries  of  Accomac  County  is  about  twice  that  of  any  other 
county  in  Virginia,  except  Lancaster.  In  1891  it  wiis  $731,(513,  of  which  $568,410 
represented  the  sale  of  oysters  and  $43,055  menhaden,  the  next  important  product. 
Lancaster  County  fishermen  took  fish  and  oysters  to  the  value  of  $490,010,  of  which 
$351,370  accrued  from  the  oyster  fishery  and  $79,893  from  the  menhaden  fishery.  The 
fisheries  of  Norfolk  County  yielded  $245,807,  of  which  $228,400  was  the  value  of  the 
oyster  output.  Elizabeth  City  County  exceeded  Norfolk  in  the  aggi'cgate  value  of  the 
fisheries,  having  $300,495  to  its  credit,  although  the  oyster  yield  was  only  $108,988. 
The  value  of  the  products  taken  in  the  fisheries  of  Northumberland  County  was 
$250,110,  oysters  constituting  $120,100.  In  Middlesex  County,  the  fishing  industry 
gave  an  income  of  $244,000,  including  $231,500  worth  of  oysters.  The  fisheries  of 
Northampton  County  were  worth  $236,955,  the  value  of  the  oysters  being  $107,750. 
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Statement  hy  counties  of  the  veftnel/i,  boats,  apparatus,  shore  properiif,  and  cash  capital  employed  in  the 

Jisheriea  of  Virginia. 
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....i         193 
285       5, 227 


200 
1, 375 


1, 800 
92,  025 

78, OOU 


450 


1,800 
05.  825 

81),  000 


o 
15 


$:i50 


290 


JOG 
5, 282 


55 


Total •- 239, 172    '  248,  017 


1 

150 

1 

150 

30 

4,500 

30 

4,500 

646 

2, 623 

721 

2. 698 

15 

225 

18 

270 

55 

55 

10 

20 

10 

20 

224 

896 

224 

896 

1.000 

1.800 
4, 000 

1       1 

1.').  630 



20.  127 

2 

17 
27 


$5,775 


59 


$5,895 


7,500 
1,775 
2.700 


2 

23 
27 


7,500 
2, 335 
2,700 


36,  865 


36.865 


55,295 
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Statement  by  counties  of  the  vessels,  hoatSy  apparatus^  shore  property,  and  cash  capital  employed  in  the 

fisheries  of  Virginia — Continued. 


Designation. 

Gloucester. 

891. 

Hanover. 

Henrieo. 

1890.          1           1 

1890. 

1891. 

1890. 

1891. 

No.     Value. 
38     Aia.'t.'in 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

1 
15 

Value. 

No. 

Value. 

Ve«8elrt  tisliiuiT 

38 
437 

"i9' 
575 

"527' 

98 

29 

96 

110 

oS 

$23. 740 

1 

1 

$1,000 
'""357 

1 

fti.oon 

TonuafiTt^ 

392 

15    1 

1      Outtit 

30.  100 

6.029 
29,200 

...... 

357  ; 

Vessels  transporting 

Tonnage 

Outtit 

19 

::::::::::::: 

*^'   1 

602    

::::::r::":'i'"::: 

1 

3,254 
311.  OS.'i 

3.117 
30,055 

392 

665 

18.900 

530 

475 

••      ....        .••••!      •• 

lk>ats 

527 

31 

$475 

31 

$475 

30 

300 

24 

300 

30           300 

Aimaratiis— vessel  fisberies: 
lon^^s        . 

92             3R8 

'                 1 
6  ,          24 

1  Apparatus— shore  lisberies: 
St;iues      

29 

6A.>) 

1           300 

l*o'iind  nets 

96       18. 900 

(rill  nets 

no 

38 

530 
475 

65 

1,300 

65 

1,300 

50 

1,500 

50  ;     1,500 

•  Kvke  nets 

A\  eirs  

50 

1,000 

50  !     1,(KM) 

Miscellaneous  nets 

40 

*  20 

40 

2,358 

40 
016 

20 

40 

2,358 

6,725 

LiUBA .    -          

1 

Tongs,  rakes,  and  nippers 

Shore  i>roi>ert  v 

'     616 

' 

............... 

'      «,  725 

700 

900 

1 

1 

1 

Total 

118,584 

122,246    

2,475 



2,675    

4,481 

4.4H1   1 

1 
1 

.......     _,  - 

1 

Designation. 

1 
No. 

21 

Isle  of 

Wight. 

1891. 

Janiee 
890. 

City. 

King  an( 
1890. 

i  (^ueeu. 

890. 
Value. 

1 

1891. 

1891. 

No.      Value. 
20  '     M.400 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Ve.Hsels  fishinji 

iltfi.  .'lOO 

...... 

■ '  .._..'____^ 

1 

Tounage 

Outat 

180    .-. 171 

1 

........ 

; i 

3, 964    

3.719 

.  ..........      .      1 

Vessels  transiwrtiuir 

- 1 

* 

.1 

$1,500 

1     $1,500  1 
4.j           1 

Tonnaire 

1 

1 

Outfit 

1 1 

1 

• 

135 

i  Hftats 

197         8,995       197         8,995 

52             208         48             192 

1               00           2             101) 
l.')6              886        l.'i6              8.S6 

90     $3, 729 

■ 

90 

$:i,729 

107 

107       2,635 

Aiumratus — vessel  fisheries : 
1  oniis 

1 
1 

Apiiaratus — shore  fisheries: 
Sei  ues 

1              80 

8<59       2.  10.') 

66           67.-) 

1 

869 

66 

8.) 

2, 105 

675 

2 
347 

18 

.500 

2.625 

225 

2           500  ' 

dill  nets 

347       2,625 

18           225 

1 

1  y ko  nets 

Lines    

28 

420         28             420 

375    37.') 

7.'>       UH)              75 

808       202             808 

13.900     13.1*00 

Pots .- 

Tongs,  rakes,  and  nippers . . . 
Shore  uronert  v 

100 
202 

!'"""""        ""'      '"'1 

84           336 
1,050 

84 

336 
1,0.50 

80 

320 
i   6fl0 

80           320  , 
<     4  6)>0 

T«»tal 

Designation. 
\  eMs»'ls  fiHliinir 

:J5,  870 

••••••;       •■,"'" 

36.191    

11 
No. 

7.975 

rillianj 

7.975 

12,620 

12,620  i 

King  ( 

_ 

1890. 

jrcjorge 

• 

King  V 
^). 

I. 

Lancj 

aster. 

1 

1891. 

1 
No. 

K91. 

1800. 

891. 

No. 

Value.      No. 

Vahn*. 

Value. 

Value. 

No.    1  Value. 

11    $32,050 

351    

11.329 

5  4,000 
153    

a36  ' 

1.422     88,700 

J  3       7,  900 
2           100 

6  24 

No.      Value. 

12   .$29,000 
319 

1 

' 

5  ,  $2,900 
40    

6 
49 

""4 
75 

$3,500 

'  1,248' 
3,800 

'""598 
1.905 

Ton  n  aire    

Outfit     

i 

1, 039 
2.  400 

""m 

7, 889 

8       2. 200 

103    

470 

1,422     89,055 

11       6.800 
2             100 

Vf.H.sels  tran.snortinir 

4 
54 

Tonnage 

Ojittit 

1 ■ 

1                               1 

,   r»oat.H 

Apparatus— vessel  fisheries : 
Seint'S 

79  ,    ii.755         80       $i,805 

119 

Drediies 

i 

'I'on  "H 

12               4H 

13 

52 

11               70  i 

Api)aratu.H— shore  fisheries : 
Seine.s 

3             900           3             900 
66         8.970          68         9,195 
SO  .       1,600          80          1,6<K) 

1 

Pound  nets 

('•ill  ni'tM 

1 

'     245 

1 

240 
4.900 

1 
245 

240 
4.900 

93      12,900 

93      12.900 

M  is4*<*llancuus  n«'ts 

80 

80 

Lines  

144 

48 

5.  090 

3,800 

•••j.y 

144 

48 
3.  390 
5,  800 

Ton*'s   rakt'S   mid  ninuers 

' 

12 

1, 683       7, 512 

52.  ()50 

78,  «HK) 

i,"683*  '"7.'5i2 

Shon*  i>n)i>ert V        

1 

( 'ash  eanital ■ 

1  69,000 

Total 

13,500 

1.3,225    

23,  685 

25.  625 

1 

I'>0fi  OAI 

...  97k   •*9#l 

1 

1 

1                1 

430 


BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 


Statement   by  counties  of  the  vesnetSj  hoats^  apparatus^  shore  propertyj  and  cash  capital  employed  in  the 

Jthheries  of  Virffinia — Continued. 


Vessels  tishiDg 

Tonnage 

Outtit 

Vessels  transporting 

Tonnage 

Outtit 

Boats 

Apparatus — vessel  fisheries : 

Seines 

Lines 

Dredges 

Tongs 1 

Apparatus — shore  tisheries : 

Seines 

Pound  neta 

Gill  nets 

Fyke  nets 

Afiscellaneous  nets 

Tongs,  rakes,  and  nipi>ers. . 

Shore  propt^rty 

Cash  capital 

Total 


Mathews. 


Middlesex. 


Nansemond. 


808 


$6,200 
32,000 

■  •••■•■  • 

4,588 
38, 175 

1,300 

*     300 
112 

180 

16,  800 

125 

56' 

4,322 
8(K) 


$6,000 

"3,' 878' 
32,100 

'4,' 588 
38, 100 


108,  769 


808 


180 

15, 225 

125 

50 

4,322 
650 


lOtf,  744 


1800.  1891. 

No.     Value. .  No.     Value. 


1800. 
So.     Value. 


10 
303 

827 


r^350 


654 
11,900 


5     $2,350  I      32   $18,000 

40  1 328    

j         604  ; I     7,823 

10  I  11,900  8       3,800 

;     303    68  ' 

1.356    1,307  ! i        755 

39,650       827     39,650  j     209  i  11,430 


1891. 


No.     Value. 


755 
11,430 


94 


376  !       99 


396 


1,506 


10,204    1,506     10,264       350  1,400  |     350  1     1,400 

7,900    i  10,500    10.000  1 10,000 

J^6^800  1 16.900    20,000  j ;  20^000 

95,164  i i  97,6ir 74,184    ....:.    72TU7 


Designation. 


New  Kent. 


1890. 


1891. 


Norfolk. 


1890. 


No.     Value.      No.     Value.   1  No.     Value. 


n: 


$6,500 

*'284 
1,583 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Apparatus — vessel  fisheries: 

Seines 

Lines 

Dredges 

Tongs 

Apparatus — shore  fishtries: 

Seines 

Pound  nets 

Gill  nets 

Fvke  nets 

Lines 

Tongs,  rakes,  and  nippers. . , 

Shore  property 

Cash  capital  ■". 

Total ;    13.681 


$6,500 


1891. 


Value.     No,  1  Value.  I  No.  i  Value 


164   $67,395       161   $66,695 
!l,537    1,495  I 


17 


775 

2,249 
125 


117 


354 
1,583 


65 
2,100  I 


18 


775 

2,249 
125 


70 
2.095 


13. 751 


45. 223 
41     38,900 

801  I 

i    6.6:u 

442  '  .30,685 


44.358 
41  I  35,900 

777    

'     6,  666 

433     29,415 


Northampton. 


1890. 


1891. 


29  $15,610 

298    

2.350 

13  I  11,810 

200  ! 

i     1,0,% 


522 


800 


I         400 

835  ;     3,:U0 

282,950 

168, 000 


2 


800 


302 

18, 105 

1 

700 

4 

62 

190 
310 

6 

1,200 

425 

816  1     3,264 

328,  750 

189.500 


21  i  19,115 


1, 120  ! 
215  ' 


1,445 
4,360 
5,000 


32  $16,870 

316  i 

I  3,426 

18  i  15,825 

258  I 

1,750 
19,990 

700 

6  I  "'276 

88  I    440 

6   1,200 
22  !  19,840 


16 

562" 


646,570  , i707.881 


83,180 


Designation. 


Northumberland. 


Prince  George. 


Princess  Anne. 


1890. 


1891, 


No*      Value.     No.   l  Value. 


13 

276 


568 

9 

66 
2 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  tran8i>orting 

Tonnage 

Outfit 

Boats 

Apparatus — vessel  fisheries: 

Seines 

Dredges 

T'»ngs 

Apparatus— shore  fisheries: 

Seines 

Pound  nets 120 

Gill  nets 

Miscellaneous  nets 

Lines 

I      Dredges 2 

I      Tongs,  rakes,  and  nippers ...     506 

Shore  ]>roperty 

Cash  capital . * : 

Total ^.-• 


39     $40,650  I      44  i  $47,650 

836  : 1    930  ; 

11,273  ; 14,865 


1890. 


1891. 


1890. 


No.      Value. 


13,550 


1, 501 
25,  822 

5,500 

3,260 

8 

200 
19.425 


15 
323 


565 

9 

70 

4 

o 

1:50 


10,  050 


1,614  , 

25,958         56 


5,500 

3,460 

16 

200 
20.  730 


$745 


No.     Value.     No.   ,  Value. 


1891. 


No.      Value. 


56 


$745 


101 


$2,090 


101 


$2,090 


300 


247 

150 

90 

2.699 

38.  680 


2 
536 


2, 795 
30 


2 


300 


74       2,795 
30 


11  I     3,125 

7      1U.500 

13  445 


11 

13 


247 

150 

90 

2,  610 

38,880    1     1,400  t I     1.400 


ti) 


50  '  75 

42.300 


49.500    49.500    j I ! 4,  0(K) 


50 


3,125 

10.500 

445 


75 


212.555' 227.529    1    5.270    5.270    62,610 


75 
42.300 
4, 000 

62.'610 
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Statement  hy  counties  of  the  reaseU,  hoatSj  apparatuSj  shore  property^  and  cash  capital^  etc. — Continued. 


Designation. 


Vessels  Ashing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Apparatus — vessel  fisheries: 

longs  

Apparatus — shore  fisheries: 

Seines 

Pound  nets 

Gill  nets 

Fyke  netH 

Tongs,  rakes,  and  nippers. 

Shore  pro|)erty 

Cash  capital  .' 


Prince  William. 
1890. 


No.   1  Value. 


1891. 


No.    '   Value. 


37 


U 
20 


Total 


$1, 355 


1,750 
2,500 


5,605 


39 


18 
2U 


$1,455 


Kichmoud. 


Stafford. 


1890. 


No. 


6 
51 


Value. 


$2,500 


4 

51 


774 
1,655 


283 
14 


2,250  {  40 
2.J00  I  701 
6 
360 


0,205 


365 
9,174 

88 


6.000 
1,195 
90 
1,440 
3,500 
8.000 


34,781 


1891. 


1890. 


1891. 


No. 


6 
51 


4 

111 


283 
12 


40 

741 

6 

360 


Value.    No.      Value 


$2,500 


666 
5,600 


550 
8,894 

48 


39     $3,325 


No. 


41 


6.000 
1,235 
90 
1,440 
3.500 
15,000 


2  I  4,000 
28  1  1,960 
22       2,750 


2 
35 
22 


Value. 


$3,385 


4,000 
2,450 
2,750 


2,775 


45,523    1  14,810 


2,775 


15,360 


Designation. 


Surry. 


Warwick. 


Westmoreland. 


1890. 


1891. 


No.     Value. 


23 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

I  Boats 

Apparatus — vessel  fisheries : 

Dredges 

Tongs  

Apparatus— shore  fisheries : 

Seines 

Pound  nets 

Gill  nets i    620  i 

Mi.Hc^llaneons  nets 

Lines  

Dredges 

Tongs,  rakes,  and  nippers.. 

Shore  property 

Cash  capital .'. 


$650 


No.  ;   Value. 


1890. 


1891. 


1890. 


No.  ;  Value. 


23 


$650 


10  '  $3,700 

153    

2,721 

1  ;        300 
10 

50 
4.880 


110 

1,414 

"46 


1 
'776* 


75    . 

i,'532''. 

""46    '. 


83 

36* 

"3' 


No.  I  Value.  1  No.  •  Value. 


11  i  $3,850 
165 

2.894 
300 


1 
10 


144 

'906 

119 


83 

38" 

"3 


50 


15     $6,850 

195    

2, 403 

5  I     3,150 

140  I 

'        831 


4,880  I     246  i     9,742 


152 
'966' 

ii9 


30       1, 450 


500  i 


128  512 

500    '  10.  a')5 

200 


128  I         512 

10.855 

3t0 


79  11.360 

24  ,  480 

I  5 

'  15 

26  i  1,235 

283  I  1,415 


1891. 


No. 


18 
258 


4 

124 


Value. 
$7,650 


3,051 
2,350 


251 
36 


1 

82 
24 


26 
283 


656 
9,912 

1,730 


75 

12.100 

480 

5 

15 

1,235 

1,415 


Total 


2.714 


2.797  , 24,381   I |  24,812 


38, 936 


40, 674 


York. 


Total  for  State. 


I 


Designation. 


1890. 


1891. 


1890. 


1891. 


No. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transi>orting 

Tonnage 

Outfit 

Boats 

Apparatus— ve.ssel  fisherifs; 

.Seiiu's 

Lines 

Dredges 

Tontjs 


68 
739 


2 

80 


Value. 

$.33,  100 

9.000 
2,800 


No. 


Value.         No. 


Value. 


294 


437 
15.  758 


60  I     $32,000  ;         730 

715    9,110 

9,521    

2  I        2,800  211 

80  1 5,124 

I  437    

294 


$503,100 


15, 758       9, 153 
42 


No. 

729 
9,087 

172,  549 

246,705  I  214 
5,084 


Value. 


$498, 440 


163 


652 


158 


632 


470 
1,324 


AppJirat us— shore  fisheries: 

Soims I ; j        172 

Pound  nets 22  |        2,750  23  2,875  802 

Gill  nets 5,  7<>2 

Fykenets 124  1        1.550  124  1        1,550  |        3:y> 

Weirs ' 50 

Miseellaneons  iietJ* 

Lines 150    150  i 

Pots 110 

Spears I  15 

Dredires I         1**2 


Tongs.  rnk<'s  and  nippers. 

Shore  projK»rty 

Cash  capital  .\ 

Total 


578 


1.951 
1,145 


578 


1,951  1  10,094 
1.  145    


29,280 
457. 038 

20, 250 

10 

18.  480 

6.323 

30.  015 

162,  295 

45,  .')87 

5.  .'•>85 

1.000 

442 

3,  :{9« 

05 

10 

3.995 


9.247 
41 


169,  9.33 
241,095 


460 
1, 367 

178 

891 

5,979 

339 

50 


110  I 
15! 
108 


49,  726     10,  756 

6ft4,095    

1.800    


29.068 
463,  722 

25, 050 

30 

18,210 

6,482 

32, 470 

165.990 

46, 030 

5,770 

1,000 

442 

3, 432 

95 

10 

4,640 

50. 263 

717. 787 

467.500 


ro,  193 


69.419 


2.871,376    i     2,948.659 


BULLETIN    or   THE    UNITED   STATES   F18H   COMMISSION. 
StalemtHi  hij  romilifH  mtd  ijiecitu  of  tht  yitid  of  the  fiiherien  of  Firginia. 


SpecirH. 

3W.WXII    »l.8B" 

IWIl. 

AU:iiii<]rl>i. 

Pciinda. 

2^1,340 

Can 

liae. 

1800.                        180). 
1'oi.iiJs-Viili.e.  Pound.,  Value 

8iiii"""32    '■■i.iiib'"sii 

1801. 

3111,000 
400.51,0 

Value. 

Value, 

Pound..;  Value, ; 

CntH.ii 

Cubiu  or  crub- 

15.800 

II 

M.7«5 

3:1.^,71* 

isiuuo 

■ss 

•a,OM 

i».*ao 
i:-i,Mio 

G43.MO 

'880 
284,5)10 
B,SU.-JS« 

280, 3M 

&IU 

'S 

i,s;ii 

BTS 
50.  MS 

'f 

821 
10.060 

Ml 

29 
8,2:11 

18,015 

14,475 
6,890 

ze.iiDit 
4i.:«i 

Xi.m 

2S,lM,71Ki 

104,12i 

IS3,1HI 

I2r.,ti,-ni 
i-[ooo 

1.S1S 

i),l7a;6«5 

201,100 

8B,e«i 
Bifira 

2,115:: 

1,380 

43,053 

880 
680 
4.243 

SOS 

S.OOO 

rroaken 

I>rmn 

830- 

■■-3i 

—iVlW  M- 

KlipHih      uid 

i 

18,4!i4.      T53|       S.'J22,      310 

0,070 

480 

10,.WO           52S 

Sp.::;::: 

258.300  i  fl,S»0  ,  254,500  ]   fl.275 

27,815 

795 

22.5-5           8*5 

urol 

i             ' 

' 

Oyoteri 

«.».„, b.^ 

Cral>B,LHni.... 

Crabs, -oft 

Terrapins 

TetaJ 

T*7? 

"■^ 
18.013 
5.480 

500 

50 

1,000 ;        100 

6,0201        ISO          2.010           00 
1,240  1         41           1.03B           M 

2,145 

3^ 

2,000           K 
15,710         400 

i                                  1 

i3,M;a.iw 

78:,fl!0 
KMinbf 

J7.68B,BUa 
1  Cily, 

731,813 

«35,0«0    1I.S50      060.510    11,388 

85.700 

2,208 

81.015      2,413 

Siwcies. 

EaseTi. 

Fairfai,                   ~j 

151,130 

»l.fll 

ISO 

1800,             1             1881, 

1801, 

108.000 
114,170 

•i:S 

168,200 

Value.  Puunds.^  V»1qb. 
*1,882    127,800     »1.2T8 

INiimda. 

»5,852 

Pound.,,  V.luB, 

iSi-f.;::::: 

317,576     *3,64B 

40i000 

60 
1,320 

3,815 '      isi 

95,085      2.001 

118,400 

a,484|    84,780        2.888 

Cobia  DFcnb- 

24.:i33 
<«1.W7U 

43,88U 

12.579! UUO 

loioaa 

•••as 

aw,  000 
i37;iao 

10,000 

1,057.230 

"1 

2i;z3a 

240 
4,»60 

0.183 
3U.5S4 

b;«so 

2.724 
173,005 

3.000 
0,766 

6i;|»2 

81500 
87!200 

1S.0O0 

O98>50 
12.400 
221,000 

2.«4:«K0 

2»,08g 
970,375 

'■i 

1,2U 

1,600 

18,224 

170 

8,720 

14,080 

20;W3 
2,073 

"I 
8;bo8 

?"-»•» 

1 

; ; 1 

Kr::::::::;: 

f,300 
800 

-120 

■""■i.bi>^l w"| 

3Sv''- 

12 

»[      . 

' 

Perch 

S"CL-.:::::: 

28,450 

1,288 

20,700 

18,945 

816 

29,180  1     1,327  1 

i!7.552 

6,406 

478,495 

14,218 

342,504     10,042 

»KU;- 

1                1               1                '               1 

Slurgeon  

SuL-lt..r8 

Olhertl-ih 

flyaten. 

Q..Bl..>g.  (bard 

c^'bini:;:: 

l.'rikirtlBb 

28,400 .      1,320     10,500 
52,850        4,505      45,300 
18,500 :        330       sImo 

23^535         T0«|   loloAB 
282,500      1^000  j  315,000 

3,720 
15,000 

11.3M 
7,800 

785 

11,020 .        067 

12,600 1       377 
bIbiO  j       131 

833           75 

T.U,... 

31,007 

1,375.404 

23,892 

818.831,  20,678 

20.107,016 

wi,oio 

8.224,080 

«« 

032,352  1   35,278  ;  832,805 
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ChestertieUl. 


Charles  City. 


Si)«cie8. 


1890. 


1891. 


Dinwidilie. 


1890. 


1891. 


1890. 


Puundi*.     Value.    Poun<l.s.     Value. 


Alevrivee 300.961 

Catti.sh 15,300 

Perch 32,384 

Pike 5,606 

Shad 400.267 

Striped  bass  ...  17,924 

Sturgeou 38,701 

Other  lish 221,078 

Turtles 530 


$2,521 

460 

1,092 

336 

10,942 

1,695 

1,281 

5,073 

11 


299,654 

16,500 

28.315 

1,532 

319.581 

14,522 

34,520 

201,541 

660 


1801. 


Pounds.   Value.  Pounds.  Value. ,  Pounds. ,  Value.  Pounds. ,  Value 


$2,510 

495 

964 

92 

9,228 

1,409 

993 

4,667 

13 


395,000    $3,000 

27.800         570 

65,000      1,950 

3,810         230 

109,375      2,812 

5,000  ,       500 


123,390      2,620 


360.000    $2,650 
26,500         542  ' 
62,000      1,760 ' 

2,965         180 
76.502  I    1,868  \ 

4,000  !       400  I 


44,600 


$96 ,      40,000 


109,535 


42,234 

2,258 1    iiVebb* 


1,086 


219 


37,334 
11,100 


$90 


960 


209 


Total....    I,a32,751      23,411        916,825      20,371      729,375    11,682      641,562,    9,658  i      98,434,      1,401  j      88,434;     1,259 


Glouee«ter. 


Hauover. 


Henrico. 


Species. 


1890. 


1891. 


1890. 


1891. 


1890. 


Pounds.    Value.     Pounds.     Value.  Pounds.    Value.  Pounds.  Value.    Pounds.  Value. 


Alewives 

Bluefish  

Cattish 

Cobia  or  crab- 
eater 

Cn>akers 

Drum 

Flounders 

Kin<>;tish  and 
whitin;; 

Menhaden 

Mullet 

Pereh , 

Pompano 

Shall 

Spanish  mack- 
crel 

Spots 

Squetvague 

Striped  basa... 

Sturgeon  

Suckers 

Other  tish 

Oysters 

Qiiahogs  (hard 
clams) 

Crabs,  hard 

Terrajuns 

Turtles 


1891. 


Pounds.  Value. 


455,. 'iOO      $4,5.')5 

55,500        1,660 

5,000 


50,000 

44,400 

8,000 

3,200 

20,000 
500.000 

15,000  , 
4,100  i 

25,000' 
499,100 


150 
1,000 

1,332  ; 

320! 
160. 

600 

1,000 

375 

164 

2.500 

14,952 


45;">,r>00 

57,600 

5,400 

45,000 

44.300 

8,500 

4,200 

15,000 
500,000 

18,000 
2,«00 

23,000 
529,084 


$4.5.'>5  314,500  $2,645  j  350,000  $2,700 

1,728   , ' 

162   9,960  212  8,800,        182 


900 

1,329 

340 

210 

450 

1,000 

450 

116 

2,300 

15,888,    81,900      $2,457 


I 


I. 


25.000  i 

17,600  I 

116,600  I 

l,a50  ' 

75,000; 


2.500 

628 

3,498 

185 ; 

1,875 


35,000 

24,400 

111,800 

1,650 

78,000 


65,520      $1,966 


49,540 
'l7,dM) 


1,488 
453 


200 


3.500 

912 

3,354 

165 

1,950 

500 

.^3,000  840  58,000  945   ; 11. 5, 000  I      2,538 

2,463.510    159,585     2,453,717     144,583 35,000        2.450 


52.0U0 
18,200 


1,560 
"469 


3,000, 
'22.985'  I 


20.320 

114.(N)U 

16,113 

15,000 


1.270 
950 

8,692 
450 


20.256 

120,000 

15.280 

10.000 


1,266 

1.00.) 

8,152 

462 


2,000  ,         200 


24,200  528 

115,500       2,425 

35,  (W       2,250 


Total 


4,602,793    209,241     4.645,587     195,717      81  900        2,457      65.520        1,966  ;    567,615  ,    10.488 ,    605,700     10,314 

I  ,  ,  1  i  I  1  ■ 


Si»ecies. 


Isle  of  Wight. 


1890. 


1891. 


James  Citv. 

t 

1890.  1891. 


King  and  Queen 
1890.  ! 


1891. 


Pounds.     Vahu'.     Pounds.     Value.   Pounds.  Value.   Pounds.  Value.   Pound.s. 


-I- 


Ah*  wives 
Cattish  .. 
Croakers 

Drum 

Eels 


Mfuhiiden  .. . 

Mulht 

IVivh 

Pike 

Sliad  

Slucpsln'ad . . 

.Splits 

Squeteague . . 
Striped  bass  . 

Sturge»m 

Sui'kers 

Other  tish 

Ovsters 

Turtles 


r>.o<'0 

$50 

3.500  , 

$3.') 

16.8.'>0 

811 

14,300  ' 

682 

125.000 

5,«iO0 

122.000 

4.880 

1,875  1 

93 

1..-.00  ' 

ii) 

3.12.'>  1 

312 

2.:»oo . 

250 

150,0(K) 

;{,'>0 

l.'»0.ouo 

350 

8,000 

480  . 

9.000 

540 

40,075 

2.372  ' 

34.440 

2,020 

20,328 
6,288 
7,005 


$183 
189 
2H2 


18.271  i 
5,753  I 
7.995  ' 


$165' 
176 

318  ' 


78.300 
26,620 


Value.   Pounds.    Value. 


$780 
797 


G5.250 
22,956 


$652 
679 


24.385 

1.206 

6,750    132,181 

l.ii/    

590   

1.28.-)        9.000 
5,6lK)      13,872 

81,525 

3.840  115  4.120  120:    17.KJ8 

26.210  947  27.640        1.005      18.600 

821,030      42.742        78i>..')49  |    41.013    122..'»00 

362 


10»i.M7.-) 

3.12.'» 

17.7.')(t 

40.  .{77 

6'J,"»(H> 


8.437 

187 

712 

1.5:n 

0,050 


i:»7.5oo 

2.500 
15.. '.00 
33,.'»(H) 
50. 000 


930  I    20,627 

72        1,  l.V) 

3,855    113,498 


25,648 


776 

69   

3,480      178,020 


8JU 
5,*332 


Total 


1.528.632      71,080 


360  8,199 

1.2S»5  12,318 

3.076  64,0(K) 

485  14.5.'»« 

.'■.51  13.771 

7,300  12»».000 

7  460 


327 

1,154 

2,251 

432 

309 

7.500 

9 


7,682 


749 


13,5.38 

8.660 

52.500 


394 

170 

3,000 


21,172 
142.618 


675 
4,25i" 


7,851 


775 


12,068  360 

7,000  160 

52,150  :     3,080 


1.414,549     65.345    455,090      18,585    406,663  ,    17,056  ,    391,868      12.048 


331,965     10,632 


r.  C.  B.  1894—28 
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I 

j  King  George. 


Species. 


1890. 


1891. 


Pouiuls.    Value.    PoudcIh.    Value. 


AlewivoH I    788,895      $8,891  ;    627,163      ^Ml 

Bluetish 

Carp 

Catfleb 


Croakers 

Eela    

Floandera 

Menhaden 

Perch 

Shad 

Spanish  mai^k- 

erel 

Spots 

S«iuetea;iue 

Striped  bas.s . . . 

Sturgeon  

Suckers 

Other  fish 

Oysters 

Crabs,  hard 

Crabs,  soft 

Frogs 


1,100 
15,150 


55 
447 


4,060 


16,800 
237,580 


167 


840 
6,788 


1,260 
19,u2C 


63 
605 


4,230 


165 


King  William. 


Lancaster. 


1890. 


1891. 


1890. 


1891. 


Ponndai  Value.  Pounds 


20,000         $200 
................ 

89,70b'i'*  2,74*5 


19,700 1         9a'> 
215,654        5,795  !  314,884  !      9,421 


36,160 
2,185 
8,510 

65,445 


4,200 
4,032 


2,080 

68 

255 

8,388 


30 
605 


22,140 
1,880 
9,390 

74,880 


4.160 
4,050 


1,788 

57 

282 

3,875 


7,680 


128,100 
32  !    13,800 


Total 1,184,117  ,    24,514  1,003,527 


608 


21,766  i  574,164 


768 


25,000 
»7,9J2b* 


Value. 


$250 


Pounds.    Value.  <  Pounds.  !  Value. 


613,000 
73,537 


$4,215        620,225     $4,202 
4,438  80,000  >     4,000 


252,210 


8.575 


7,450 
69 


20,653 


130.900 
15,300 


!        17,800 

"nViVo" 

29,700.000 


7,544 


858!. 


606,665 

12,000 

14,716 

374,142 


715 
'340 


1«,320 
10,080  , 


662 
3i6 


70,995  40,740,000     79,893 
24,09*1        610,750*    *24!486 ' 


960 
1,177 


10.000 
14,000 


800 
1,120 


6,770 
77 


15,729  I      373,867  ;   15.685 
I ' 

49,44 1  ;     '2, 180     * '  '47, 4*25  i '    1,985 ' 


126,505  :      3.047        120,600  >     2,903 
6,330,600  ;  287,760    6,286,400  351,370 


I 


81,440  1      8,144         80,000       8,000 


519,905 


18,137  37,010,886  I  423,791  .48,009,667  !  496,010 


Mathews. 


Species. 


1890. 


Alewives 

Blueflsh  

Cobia  or  crab- 
eater 

Croakers 

Menhaden 

Mullet 

Perch 

Shad 

Spanish  mack- 
erel  

Spots , 

S<inetea^ue 

Stript'd  bass  . . . 

Sturgeon , 

Other  fish , 

Oysters 

Quahogs (hard 
clams) 

Crabs,  soft 

TerrapiuH 

Turtles 


Pounds.'  Value. 


1891. 


Pounds. 


553,400 
158,000 


$5,534 
4,700 


85,000  I      2,650 


550,000 
7,000 


Total  . . . 


051,000 

15,000 

3,500 

247,300 


1,100 
210 


538,800 
175,000 

95,000 


462.534 
7,200 


Value. 


$4,388 
5,250 

2,850 


924 
216 


19,530  ,    588.000  ,    17,540 


Middlesex. 


Xansemond. 


1890. 


1891. 


1890. 


Pounds. 


804.625 


131.250 


Value.  iPounds.    Value,  i  Pounds.    Value. 

$2,610 


1891. 


$2,916 


3,750 


1,500 

105 

7,419 


147,000 

59,000 

2,211,850 

42,000  ' 
19,200 
936 
25,000 


2.940 

1.770 

141,615 

3,000 

1,200 

534 

500 


4,775,186,  194,207 


15,300        1,530 


3,000 
224,740 


90 
6,744 


130,500 
44,500 


2,610 
1,335 


0.164 
100,414 

2,828 
10,332 
22.500 


270,000 


108,5(K)  ;      3,100 


4,450         $128 


Pounds. 


4,000 


Value. 


$120 


9,550 


392  ;      10,000 


400 


1,000  I  40  800  I  32 

1,655  '  84         1,575  |  81 


366 
5,018 
282 
310 
675 


9,125 
95,000 

2,450 
10.000 
26,250 


700 
4,7,')0 
245 
300 
795 


12,600 
7,080 


505 
580 


10,000 
6,700 


2,700 


108 


2,500 


2,478,350    141  620  4,079.600    216,870  3,906,700    231,560  1,622.600      89,855  1,029,600 


51  200 

14,400 

1.080 

26,500 


3,200 
900 
660 
530 


4,856,104    190,387  4,660.713    230.187  ,4,428,025    244,060  1,661,635  i    91.692  1,665,175 


400 
550 


100 
89,355 


91,038 


Prince  William. 


Richmond. 


Stafford. 


Species. 


1890. 


Pounds.    Value. 


Alewives 62.000 

Carp 2,100 

Catfish 2,050 

Eels 1,500 

Perch  7,315 

Pike 

Shad I    102,620 

Squeteague ' 

Striped  bass  . . .  |       8,649 

Sturgeon 

Suckers 520 

Other  fish [        3,526 

Oysters 

Frogs 15.000 


$610 

68 

66 

60 

284 


1891. 


1890. 


Pound.**.  1  Value.   Pounds.  1  Value 


1891. 


1890. 


1891. 


Pounds.    Value.  '  Pounds.  1  Value.   Pounds. ;  Value. 


79,200 
1,080 
2,710 
1.820 
7,8^5 


$790 

64 

92 

70 

280 


19S,7.'.0  I    $1,988 


119,750 
4,980 


3,665 
180 
29,812  ;      1,491 


150,000      $1,500 


94.250  ,      2,907 

4,205  ;  150 

21,750        1,088 


1,264,160  I  $10,889  il,053,300  I  $8,745 


2,932        84,400  1      2,360  ,    183,312 

I I   32,500 

668  I    9,400  I    738  |   63,000 


5,237  ,  134,575 
1,950  j  24,375 
6,300   52.150 


3,845 
1.462 
5.215 


2.800 
9,800 
2.785 

34,285 
3,920 

64,400 


10 
106 


720  I 
4, (a*)  I 


21 
l.MO 


1.875  *  15,000  I   l.O.'iO 


2,175;     ,V2  I    1.H45 

27,.'i.''.0     882  1   20.300 

041,800  I  48,030   851.200 

I I 


43 

082 

55.250 


7,600 

150 

2.346 

5,560 


600 


140 
392 
140 

1,410 
280 

1,990 


4,175 
19,700 

2.430 
37,242 

4,820 
55,2<K) 


208 
591 
120 

1,575 
337 

1,805 


75 


690 


86 


Total 


205,280  I   6,685   207.820  1   6.510  1.00:i. 620   70,375  1,3.'>4.H00  ^  72.142  1,398.406  1  16,328  1,193,412   15,473 
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New  Kent. 


Norfolk. 


Northampton. 


Species. 


1890. 


1801. 


1890. 


1891. 


1890. 


Pounds.    Value.   Pounds.    Value. !  Ptuiuds.  j  Value.   Pounds. '  Value.   Pounds.     Value. 


25,142 
2,016 


Alewives 

Blneflsh 

Catfish  

Cobia  or  crab- 
eater 

Croakers 

Drum 

YaAh 

Flounders 

Kinirfish     and 
whiting 

Menhaden 

IVrch 

Piko 

Ponippno 

Sea  ba») 

Shml 

Sheepshead . . . 

S|>aniAh  mack- 
erel   

Spots , 

Squeteague ( 

StripfH)  bass...,      11,946 

Stur;ieon '       4,754 

Suckers I        1.460 

Other  fiHh I      83  7t»3 

(H'sterH   48,300 

Quahogs  (hanl  \ 
clams) 

Crabs,  hard 

Teri-aplnn 

Turtles 


121.992      $1,172      104.986      $1,007 

I 

20,450  .        614        17, 623 ,         533 


I" 


748   22,210  I    666 
121    1,943     117  I 


97.900 


82,000 


$3,350,  137.280 


2,800 


73,650 


10.000 


196,154 


5.714   162,431  '      4,729 


1,786- 


Total  ....     517,793 


1,105 

190 

44 

2.513 

2,587 


9.607  894 

4,2WI  '  171 

1,760  53 

69.327  2.076 

50.400  2,7«H)  -4,051,677 


51,015 
255,775 


1,000 


4.050 
6,175 


7,000 


$4,640 


,    367,500     $1,029 
201,133  '      5,841 


1891. 
Pounds,  i  Value. 


2,459 


700 


11,269.000,  $3,340 
427,640  13,161 


19.404 

35,000 

29,680 

2.360 

2.835 

4,971 
2,37,213 


1,796 
31,723 
78,760 
572' 


252 
1,000 

263 
70 
36 


20,100 

31,360 

33,000 

1.700 

3,420 


125    3,895 
472  :  230.000 


,i. 


191 

913 

2,2{r7 

43 


22.000 

34,210 

55,475 

3,400 


293 

895 

275 

50 

45 

103 
46a 


2,640  ', 

995 
2,597  t 

170 


36 


1,251 


45 


14,844  I  445.818  i  12,991 


4.548,367 


163,590 

46,980 ;   3,729  16.488 

i!18,6.')0!   5,969.  429,783 

1 33,230 

I '  2,100 


24,549 


7,933,  286,000 
468   13,320 


6,418 

1,467 

18 


306,5.32 


14,300 
375 
5,858 
55.200 1  2,780 
1.950  ;    20 


548 


l«.7a> 


378 


233.540  14,013,415  ,  228,400  2,599.226  125,774  3,627.792  167,756 


65,280 '   4,135    6.3,936   4,049  •! 
540,166   13,4.50,  C33.430  ,  15,735  1, 
2,000     800    l,60i)  I    7U0  ' 


250,915  4,490,975  245,897  4.889,359  173.453  7.141,725  236,955  ; 


S]»ecie8. 


NorthumberlAnd . 


Prin<'<*  Gcorjjc 


Princess  Anne 


1890. 


18!)1. 


1890. 


18i»l. 


1890. 


1891. 


Pounds.    Value.     Pound.n.    Value.    Pounds.   Value.  ToundH.  Vulu<'.   PoundH.    Value.   Pounds.    Value. 


9,230      227,315  >     9.092 


775  17.935  897  9.600 

100  2.100 1  nu')    

21,135  842.81»2  27.381)  204,092 

UK)  1.925  06  


1 

Alewives 1,406,238    $14,162     2,108,085    $2l.(m    151,370      $1,249    144,ti75      $1,197   

Bluefish 61.495        2.143  73,62:{        3,130   316,725    $11,379  1    316,220   $11,340 

Carp 6iM) ;  30  6.'>0  -  .32 I 

Catfish 81,.3<K)i      3.252        115K475        4.779   

Croakers ,         2,000  i         100  1  1.080  |  99: • 220,773 

EeN I         6.210;         2Ga  I         7  840  I         325 

Flounders 500  25  610  31    ' 

Kini;fish    and  '  '  '  j 

whiting I      3.'i.00;i 

Menhaden 30,000. (HJO  ,    54.933  27.262. 100      52,532 

Perch 15.499 

Sea  bass 2,000 

Shad 65.3,170 

SheepHhead....;         2.000 
Spanish  ninck-  \ 

erel 

Spots 14.3.')0 

Squetencue .'>4.644 

Striped  bass...         60,687 

Sturpet.n 34.080 

Other  tiah 14.3,141 

OvsterH 2.13.'). 000 

Crabs,  hard....         23.4(Mi 


480        8,350  417 

6. 204    186. 140     "  0,091 


I 


8R9 
.3.331 
6.073 
2.574 
3.1K4 

?  2 1 .  64 7  •  2, 02.3. 70<i  1 20. 1 00 
180  '    2.'»..')(M» 


718  17.385 

2,192  74.  ()■>() 

5,408,  7.'>.783 

1.248  70,2.')0 

2.644  i  174.126 


U.UH»|  1.130  12.250  970 
28.7.30  1.0.-18  20.  .vol  80.3 
14.280  i    425   11,.')60     .340 


86,2JW   8,600   91,960 

3,'), 000  I      2,4.'>0        32.419 

589,892  I    18,471      644,825 


9.166 

2.269 

16,308 


105    668.645 

Crabs,  soft  ... .         33.000        2.15.->         39.0<K)        2.300   

Terrapins 10,250  650      21.175  8i>2   


47.f>(K)    1.448;   27,980  1    854 

87,007   27.825   89.909  28,450 

.^300 1    675,000       5,350 


Total  ....  34.810.214    2.3:{.5CT  .32  9.59.609    250.116    441.422      11.I9G    4m.730      10.710  2.087.492      88.203  2,139,808     86,238 


436 


BULLETIN    OF   THE    UNITED    STATES    FISH    COMMISSION. 


Statement  hij  countiea  and  species  of  the  yield  of  the  fisheries  of  Virginia — Coutinaed. 


Surrv. 


Warwick. 


WefitmorelaDd. 


SlM»ci«'h. 


1890, 


1891. 


1890. 


1801. 


1800. 


1891. 


I'ouiidH.    Value.    Pdiiuds.   Value.    Pounds.   Value.    Ponnds.   Value.    Poundn.   Value.    Pounds.   Yalae 


Alewives 68.300        $512       5.3.300 

Blueflsh i I      25.795        1,289       20.906 

CatHsh 292,314     $7,225      229.852      $5.808' 

Croakers '      17,737  751        21.410 

Eels 


$400 
1,045 


1,167,000 
61.200  I 
19.400  I 


$9,875  1,047,100  $10,267 


3.060 
726 


878 


8,;i25 
32,200 


Menha<leii 

Perch 9.200  460,        7,500  375 

Shad I    202.765        8,364,    152,834        6,375 

Spanish  mack-  |  ,  I  ' 

erel , 

Spots 

Squeteapie , 

Stripetl  bass ....      12,000 

Sturgeon j      16,572 

Suckers I       4,900 


Other  fish |      10,980 

Oysters , 

Crabs,  hard 1 

Crabs,  soft I 

Frogs ' 


1,200  I  9,265 

765  '  13,276 

118  5,530 

473  !  13,100 


16,800 

1,200 
13.805 
26,607 

1,060 


480  12,810  ,  366 

75  i  2,000  '  120 

579  I  12.278  i  491 

1,120  '  25,631  1,077 

106  1,300  ,  130 


4.820 

76,8(10 

11,420 

216,900 


250 

96 

571 

6,157 


926 
536 

135 

381  '      16,437  ,         716  8,291  I         379 

...-1    963,060  1    37,056     996,7931    34,298 


64,300 
38,200 


3,265 
3,098 


5.180 

68,000 

14,725 

190,865 


416 
1,102 


265 

83 

736 

5,114 


I 


32,840 
17,956 


1.642 
1,436 


13,180 

28.580 

583.485 

70,000 

600 

600 


385 
1.574  i 
42.755 

625| 

8o; 

100, 


15,260 

30,835 

516,250 

68,640 

1,040 

660 


Total 


554,731       18,603  1    431,357  i    14,536  1,150,861 


445 
1,692 
43,660 
818 
104 
110 


42,684  ,1,154,719  i    39,184  j2.356.485      72,617  2,049,875  j   67,882 


York. 


Total  for  State. 


Species. 


1890. 


1891. 


1890. 


1891. 


Alewives 
liluefish  . 
Can 


Pounds. 


75,  000 
32,  000 


Value. 


$750 
900 


Pounds.        Value. 


§; 


Catfish 

Cobia.or  crab-eater. 
Croakers 


50,000 
25,000 


$500 
750 


16.700 


5.30 


Drum ' 

Eels ' 

Flounders j 

Kingfish  and  whiting.. 

Menhaden ' 

Mullet 


25,300 


903 


27,700 
3,000 


1,065 
60 


23,000 
3,000 


890 
60 


Perch 

Pike 

Pompano 

Sea  bass 

Shad 

Sheepshead 

Spanish  mackerel 

Spots 

Squeteagne , 

Striped  bass 

Sturgeon  

Suckers 

Other  fish 

Oysters 

Quahocs  (hard  clnms) 

Crabs,  hard , 

Crabs,  soft 

Crawfish , 

Frogs 

Terrapins 

Turtles 


Total 2,292.206 


62,415 


1,630 


53,665 


30,  000 

127, 500 

6.000 

10,000 


970 

4,125 

600 

150 


30,  300 

116,000 

3,  350 

10,000 


1,450 


945 

3,400 

335 

150 


38,  COO 

1,751,821 

103, 920 


3.150 
5,000 


1,240 

83,189 

6,495 


32, 100 

1.717.702 

103,  638 


963 

72,185 

6,480 


2,700  j 
150 


3,150 
5,000 


2.700 
150 


Pounds. 


10, 641, 698 

1,471,671 

8,735 

939,  902 

194,  537 

1, 124,  525 

180,  950 

71,930 

126.  r.i5 

168,056 

107, 341,  713 

104.  500 

491,  014 

16.  558 

80,  246 

61,  323 

7, 266,  207 

22,  775 

648,793 

651,  473 

4,  072,  304 

529.  159 

817.  670 

118,  067 

1, 748,  889 

42,518,  174 

551.  888 

2,  584,  794 

440.  340 


Value, 


Pounds. 


Value. 


$91, 
57, 

27, 
4. 

38, 
4, 
3, 
4. 
7, 

209, 
2, 
19. 
1, 
8, 
2. 

228, 

1, 
47, 
25. 
130, 
47, 
24, 

3, 
45, 
2,482, 
36, 
28, 
26, 


674 
195 
385 
833 
798 
645 
154 
019 
209 
920 
588 
555 
865 
039 
466 
044 
897 
266 
161 
426 
740 
202 
514 
190 
139 
348 
815 
210 
054 


20,232 

52,  519 

203.  928 


2,655 

19, 066 

4.279 


11,013,485 

1,842,264 

13.  370 

935,  244 

195,  250 

1, 075,  690 

179,  502 

71,  619 

127,  295 

149,565 

105, 980,  334 

110,  700 

468,833 

12,  415 

93,700 

66,310 

6, 498,  242 

23,871 

739. 910 

650,157 

3, 929,  899 

483,436 

723.  646 

116,364 

1, 641,  657 

43, 134,  602 

559,  278 

2. 308,  071 

585,956 

833 

21,000 

52,  215 

189, 121 


$93, 
67, 

28, 
4, 

36, 
4. 
2. 
4, 
7, 
197, 
2. 

18, 

9, 

2, 

207, 

1. 
50, 
25, 
124, 
42. 
21, 

3, 
42 
2, 524', 
36, 
32, 
29, 

2, 

18, 

3, 


903 
543 
576 
487 
948 
847 
Oil 
907 
109 
097 
523 
736 
809 
705 
520 
270 
394 
344 
756 
275 
645 
127 
364 
153 
003 
348 
030 
C83 
379 
75 
734 
4d4 
934 


104,614       2,201,205         91,921  ,     185,282,705  ,     3,636,351  |     183,993,834       3,647,845 


The  products  taken  with  the  different  appliances. — The  following  tables,  relating 
to  the  vessel  fisheries  and  the  boat  fisheries,  respectively,  show  the  quantity  and 
value  of  the  products  resultin j?  from  the  use  of  each  of  the  important  forms  of  apparatus. 
Separate  figures  are  given  for  each  county;  the  data  relate  to  1890  and  1891. 

Vessels  are  employed  in  the  fisheries  of  17  counties  in  Virginia,  in  all  of  which 
oysters  constitute  a  conspicuous  part  of  the  yield.  In  Lancaster  and  Northumberland 
counties  menhaden  are  the  most  valuable  products  taken.    The  aggregate  value 
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of  the  vessel  fiabeiies  of  the  State  in  1891  was  $814,792,  of  which  sum  oysters 
represented  $«26,G07  aud  fl.ih  $188,185.  The  output  of  oj-Mters  was  1,643,031  bushels, 
of  which  490,230  bushels  were  taken  with  dredges  and  1,15:J,701  bushels  with  tonga. 
The  value  of  the  vessel  fisheries  of  Accomac  and  Xorfolk  counties  was  $427,022,  or 
more  than  that  of  all  the  other  counties  combined. 

The  value  of  the  shore  fisheries  of  Virginia  was  $2,833,053.  Omitting  from 
consideration  the  apparatus  used  in  taking  oysters,  it  appears  from  the  table  that 
l>ound  nets  are  much  more  important  means  of  capture  than  any  other  appliances. 
These  caught  23,7!'(i,83i>  pounds  of  fish  in  1891,  for  which  the  fishermen  received 
«471,560.  The  combined  yield  of  fish  by  all  other  apparatus  was  13,592,943  pounds, 
valued  at  $340,403.  Alewives,  menhaden,  and  shad  constitute  about  two-thirds  the 
quantity  and  more  than  one-third  the  vahie  of  the  catch.  Gill  nets  rank  nest  to 
pound  nets,  followed  by  lines,  seines,  fyke  nets,  weirs,  and  pots.  The  sha«l  is  the  most 
valuable  fish  in  the  pound-net  and  gdl-net  fisheries,  the  squeteagne  in  the  seine  and 
line  fisheries,  and  the  stni>ed  bass  in  the  fyke-net  fishery. 

Slattnent  bg  coHHiies,  apparal»»,and  upeciea  of  Ihe  nieid  of  the  reaiel jiihrriei  'if  rirginia. 


c..„„„. 

Sriiii-». 

LiueK. 

Tm 

Kiu.'a.i..                                iii-»h»i»ii. 

ni,.efl.h. 

18(11.                  imo. 

1800 

1801. 

PuUUllK.  V 

liiB.'paiiii<li.V>lii«.'    PuiukIh.    ;  Valur. 

PouncU, 

Vilue,  Pauiidx.  V 

h1u«.  Pouti 

U  Valne. 

eiiMlielb'city!" 

1  »2,  930. 700  '*57.ai4 

11.71&.0O0  1  IB.S-i'. 

— !M,sii»,ooo    jo,;75 

i^iii'miou'  "iJoo'  Ji.'Mo'ohbi'so.'isii 

W,  820,  TOO 
10,  8IK),  000 
40,305,000 

'24,'siw,'6do 

.:";!".:-i;»ir 

"'.',  'io^im""tiao 

»50i  85,000,  1,050 

W  ;      JW  10I,J54,70(I  iB7,ae4 

1^085,700 

IM,018|     1,860 

BO  i  45,000,  I.4S0 

1 

1 

Lin*.. 

■  ■•■unilti.   \ 

2.50» 

CroHkBn.                                                 ApoU. 

Si 

lelragiie. 

INI.                        1S»(I.                       ISDl 

ISOO. 

1801. 

aim-.    l>uiiudi.|  VbIik-.    l-mm.lo. .  VkIii.'.   I'uund*. 

'Hiiie.  PuuihIh,  Vnliir.  Poiinda,'  ^'alup. 
m       5,7T5  ;       *i;6  '     5,«W  I       »1BB 
40       5,775  1         175  (    5,050  1         100 

Tulal 

0. 

2.m  1 

1W|      5,.«0          169        1,015  1         50 

OyMi-n.  l.j-  lonjf..                                         nv.ti.w  bj 

ISiO,      1       1891.      1 

Tt.,.i,.T»T 

Vail  IP. 

I8»l,                             if 



1801. 

3J.i4o|     n,45s 

nii.l.pla,      Vahm,     llinliBlB 

n^^thvUy.'.'. 

(ilim.ei.tei- 

Mpnrini 

iSSfwS!,-- 
.^^rr;:::::;; 

3ili<l<11<'M-x 

iSI""';;'" 

XorthumlK-rrnnVL 

WrHlnii.n-lniul... 
York 

TotHl 

2U3.T40 
4S..-W 

:i5>j» 
l.-i.  Ma 

14.  SW 

4,  aw 

ttfl.MW 
O-j!  750 

:..m 

22.  OW 

"■"ioT.'wiu 

1, 07B,  Ml 

3.45U 

10, ws; 

s.S4i 
i.usii 

34.Bir. 

=14,403     »tO,T40       43)1,810,1188.4-1)! 
4B.40I)      2I.2WI'      :h,B60        17.880 

(B,4Jo     a.M5; ] [ 

4l00           *.4]S  [.\\V.\""  '."]"'."' 

io;!ir>:. 
;o:22r. 

w;7Jit 
24,005 

i.-««      i.BTo        2.m>\        0110 

1-<,I1W        7,4411,       4.801.!       iSlOr 

x^  1      ,  f^^ 

«(.313  I 
8,010  ' 

02,800       35,"  005  ' 

4"T,,-.7«'  I8I..I00           7,000  1        3.130 
0U,:iOO:     24.2H.1            7.VO0           4.0<» 

i.floiil       7-jo|     70, 000 !     2<',7i.r. 

oh!  iiOo  {     :»!  ii:iu 

it^l 

7h:7«'  . 

"^.y^ 

""ii'.im  ■'iT.-io7*  ,..f.''.!'!^.',..l!''.^!^ 

1,ir..1,701     37;,4W        5«8.17S^    2.1,534 

■'M;5ooV"i«;wi" 

190.2^0        2.-,4,  178 

s,iez 

10.310 

33,  7« 

r«4,0Tl 

^ 
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statement  hy  tonuiieH,  apparatufi,  and  Hpecien  of  the  yield  of  the  shore  fisheries  of  Firffinia. 


A  roitfitHV. 


A|ipnrAtiiN  hikI 


Ah'wIvvH 


IHW).  18!il.  ! 

Vitmuln.     Vh1ii<\     I'oiiimIm.    Value.  ;PoiindH. 


Alexandria. 

1890.  1891. 


Caruline. 


1890. 


1891. 


(/'nri» 

(JtttlJRh 

rroftkpi'H 

KloiirnlorM 

Klnudflh     and 

wnltltiK 

Mf^nbndoii 

Mulha 

I'orcli 

H«»n  ]mnn 

Hhiid 

H\io{n 

H«niotnfltfUO 

Ht  rljH'd  iHiSA  . . . 

Hucknrn 

0Mi«rfl8li 


Z\,  300 

a,  H(x) 
i,9h:) 

Oft,  (MK) 

02, 500 

12,  000 

5,000 


$815 
114 

60 

950 

1,250 

aoo 

310 


20,  000 
4,000 

2.100 

100.000 

08,000 

15,000 

0.000 


J|i7<K) 
120 

65 

1,000 

1,300 

450 

300 


70,  000 
147,  000 


ToUl 


Pound  noU :     . 

Alowlvt»a 

Illuonnh 

Cut  a«h 

Obltt  «»r  tTiib- 

fatnr  

OoakiTB 

Ortiiu 

ICeU 

Flouiidorn  . . . . , 
Kiiiuflnh     and 

whitluK . 

Mrnhadcn  

IVrrh 

Pouipnnn 

Shad 

t^hotMintiead     . 
S|mninti  mark- 

md 

.S|M>ta 

SipuMott^uo 

Strl|H»d  T>aa«. . 

Stui'jftMm 

Sui'Kors* 

Olhortinh 


7, 025 


2,280 
4,415 


80, 000 
150,  040 


2,400 
4.095 


220 


0,200 


190 


320, 000 

800 

13,  730 


10,494 


11,900 


9,010 
0. 020 
1,040 


Vahift.  Pounda.  Value.  Ponnda.  Value.  Pounda.i  Value. 


$2,450   388.000     $3,875       5,000 


32 
403 


1,400  58 

9,820  285       1,000 


$50  >  10,000 

I 

30  i     2,  000 


$100 
60* 


753  I     5. 922  :        310 
I 

300  ;  32,000  r       760 


1,300 


05 


2,500 


125 


901  4, 200 
180  2,010 
31        1,878 


500 


434,000  I  10,770 


380.  (HMI 
108, 100 


15.800 
2H. 600 
48.  330 
21,200 
18.710 

7,  300 
424,  (K)0 


1,890 
8, 142 


458.000     11,340 


510 
740 
748 
040 
550 

'^16 
825 


310,  mx) 
320,  500 


1,520 
12, 820 


0.  850 

03.  030 

4,  tK)0 

177,  420 

2:1.  400 

217,050 

n.ooo 

1, 170 


Total 

(iiUnoM: 

IUuoHkK  

Shad 

Si>«nlf»h  mark- 
i^nd 

S|Wt!«  ..X 

Squotoai{U»» . . . 
«>lhcr  fUh 


174, 7W» 


11. 825, 840 


62,IHM» 


13.(HH) 
12.500 
35.iHH» 
45.(M»0 


815 

a.  850 

240 

8. 900 

700 

K,  545 

1,180 

30 


3, 077 


10,900 
30,210 
40,  000 
23,  000 
21,285 

8, 920 
435,  OIH) 


540 
787 
700 
080 
030 

270 
900 


379, 000   5,  050 


403 

00  

70   5.035 


50   1,000 


100 


445,  350   5, 830  12, 835 


107 

10,070 

302 

25,570 

215 


GOO 


10,000 


11,500  I    800 

1(U,  125   4,  243 

0.  100  I    350 


170.  oeo 

2<l.  450 

240.  000 

10.  5<H) 

1.315 


8,040 

700 

8,805 

1,450 

40 


1,400 


18l»,270  I  3.2t)3 


200 


100 


1,600 


20   18,840 


9,040 


189  I  15,500 
I 

275  16,600 


155 
320 


830 


35  I  1, 100 


40 


8,370 


415  j  8,000 


53 


400 


500 


15  '  1, 575 


45  I  1,  575 


45 


10 


00 


...   2,145 
3  I  5,825 


58 
200 


2,000 
5,640 


55 
185 


41,057  1. 98^1,725  |  47.348  i  11,600 


150  I  2, 160 


38  ;  46,025 


50.(HH)  I   l,l>8t) 


l.UH» 

540  I 
l.Om> , 
1.820  ' 


12,500 
11.5»H) 
3,SiHH> 
51.5(H) 


1.050 

400 

1.S50 

2,HH) 


1,217  I  44,475  I     1,213 


i 

I 

■ 

1 
j.. 

245.000  1 

1 

6,650    222,000 

5,500 

1 

26,240 

750 

21,000  j 

GOO 

1                                        '                                                                                              j----.--                      , 

1                                                                  1 

! ( i 

!!"^!!;; ::!!!!!! !;!!:!!: !!!!!!;; !!!!!!"  ...V/.'.'.  "".'."^[[[[[l 

Total 


Fvko  i\ota: 
Kl«>undor»  ... 

IVn'h   

SiHjhmI  Imaa  . 
Suokort 


Total 


UluotUh    

Onvaki^w 

l>r«m 

ritrtu odors  .    . . 
Kinjr'^j^b    a«d 
>^Uitiujj  

S<v:<  US'** 

Sl\iM^j>?shtvid  . . . 

S|>,Nt*     .... 

s»^)»or<NAt\»<^ 

OxWt  fiih 


Vu.'m , 

0.810 

109.5(H) 

7.440 

1.81V 

SO 

l.54M> 

3t) 

3.0.H)  ; 

90 

3..VK1 

105 

«2t» 

2.N 

6<H) 

20 

88l>  I 

25 
1.10<> 

1,000 

3v) 

<V3<V0 

6..vm 

185 

25.<»<> 

.%.iXW 

1.3i)0 

12..Vik> 

5<X> 

14..%<W 

5<VN 

27  H^ 

5>l.^ 

"25^.22t^ 

l.tV«») 

1.^  *;:ro 

,v^l 

l,N,OiH> 

0»H^ 

2^V.^■>«> 

410 

1>1\.hX> 

4.M> 

S,7<^' 

."^i^N 

i»  «H»0 

rM>o 

2.l^.^ 

1T.^ 

l,i>S*^ 

i.v< 

lO.iW 

.«hV\  1 

8,»\H> 

AOi^ 

I45.«1>i> 

<^.2lV 

170,(>(>t 

CvCnn^ 

:r.r75 

1.114 

3<^  25>4 

*  1 1 

245.(HH)        O.O.'X)    222,0fX)        5,500      26,240 


750,    21,000:        600 


Tot:»l 


^•2.  .V"H>    n .  :.v>      .4:^0.  .%>!>    1  i?  •:.*>«> 
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Statement  hi'  counties,  apparaiue,  and  epeciea  of  the  i/ield  of  the  shore  ft  a  Juries  of  Virginia — Continued. 


Accomac. 

1 

Alexa 

ndria. 

Caroline. 

1 

n. 

Apparatus  and 
species. 

1890. 

1891. 

18! 

181 
Pounds. 

n.                      1890. 

18' 

Pounds. 

Value. 

1 
Pounds.    Value. 

Pounds. 

Value. 

Value. 

Pounds.  Value. 

Pounds. 

Value. 

Pots  and  spears : 
Eels 

Miscellaneous : 

Oysters 

Quahogs 

Crabs,  hard 

Crabs,  soft 

Terrapins 

Total 

Grand  total. 

4,200 

$210 

3,500 

$175 

1 

... 

•      •  • 

'  '     i 

5,079,438 
280,368 

93.333 
305,200 

11,070 

411..368 

18,915 

840 

14,475 

5,690 

5,064,360 

291,160 

86.666 

450,916 

9,030 

345,070 
19,035 

1 

' j i ' 

780 

18,015 

5,480 

::::;... ::::::::!:: :.. 

1       .       '              ■       1 

5,769,409 

451,288 

5,903,032    388.380 

1 

........  

$11,850 

669,510 

1                               1 

8,500,649 

522,661 

8,854,757 

467,118 

635,600 

$11,368 1    85.700      $2,209 

91.045 

$2,413 

Apparatus  and 
species. 

Isle  of 

Wight. 

James  City. 

1             King  and  Queen. 

189( 

). 

1891. 
Pounds.  ;  Value. 

1890. 

18fi 
Pounds. 

11. 

1890. 

1891. 

Pounds. 

Value. 

Pounds. 

Value. 

Value. 

PoundK    Value.  jPounds. 

Value. 

Seines: 
Alewives ......  - 

10, 828 

$97 

9,671 

$87 

,               1 

78, 300         $780     65,  250 
18,250           540  i  15,000 
14,  500           435  1  12, 500 

$652 
450 
375 

Cattish  

Perch 

Shad              

600 
2.200 

$24 
100 

800  ;        $32 
3.910  ,         190 

526 
931 

16 
27 
26 
39 

455 
854 
266 
820 

14 

.    25 

21 

33 

Strinpd  Iiaar          -  • . 

1 

319 
d75 

4,520  1        452 

6,315 

531 

St  iirffpon                 ' ' -- '■ 

Sinf*lrpr*4 

3,840 
5,960 

115 
265 

4. 120  1         120 
9,940  ,        410 

" •..-••          J 

other  tish 

Total 

Gill  nets : 

AIawivaa      .--- 

700 

21 

665 

20 

1 

12,600 

504 

18,800           752  '  14,279 

226 

12, 731 

200    115,  570  1    2,  213 

98,065 

2,008 

9.500 

80 

8,600 

78 

' 

Menhaden 

Mullet 

150,000 

8.000 

31,000 

350 

480 

1,860 

150, 000           35i) 

9,000  ,         .540 

25,000  i     1,500 

1 1 





-•..••.. 

.-,-- 

» 

......    •  • 

Pttrcli •-• 

15,  783 

1.206 

131,250 

4,310 

80,550 

16,962 

603 

72 

3.828 

345 
3,  037 

459 

530 

12. 147 

1,155 

112,644 

3,493 

63,240 

13,500 

13,106 

455       7.620           285  1     5.000 

190 

Pike 

09 

3,455 

278 

2,218 

Shad 

Stri|*ed  bass  . . . 

Sturgeon  

Slickers       

19(5,875 
02, 000 

8,437 
6,200 

157,500  ;     6,750 
50,  000  i     5.000 

178,920       5,332 
930             74 

142, 618 
700 

4, 251 
60 

400 

10.910  :         315 

9,800 
7.000 

265 
160 

Other  fish 

17,900 

379  '     8,660  1        170 

Total 

Fyke  nets : 

Alewives 

Catfish 

f^rrtfllcprfl 

17, 327 

447, 875 

391.500 
3,  .500 

14,140 

277, 461 

8,960 

227,885 

7,332  ;207. 040  ;    6,176   165,118 

1    4,926 

5,000 
5,000 

50 
225 

a.** 

1 

4, 500           200 

6,288 
7,005 
8,076 
9.  000 
9.  243 
876 

189 
282 
311 
360 
024 
26 

5.  753 
7.995 
8.025 
8.199 
8,  559 
1,056 

176 
318 
307 
327 
855 
32 

8,370  j         251       7,950 

229 

Perch 

SfiiiftteAcnie .... 

2,500 

150 

2,000  ;         120 

3, 528           106       3, 672 

110 

Striped  bass  . . . 
SiK'kers  . .    . 

3,750 

375 

3,000  ,         300 

2, 232           223 
2. 028             79 

1,836 
3,168 

i84 
95 

Other  fish 

Total 

Lines : 

Cattish 

Croakers 

T^TtlTTI 

1,500 

45 

i,5!t0             45 

----- 

' 

17.750 

I         813 

14. 5oy 

700 

40.488 

2,  Ol»2 

39,  587 

2,015 

16,7.58  ,        659 

I  16.632 

j        618 

'       11,250 

125,  000 

1,875 

4,375 

3, 125 

17,  7.50 

40,  377 

3,  750 

18.750 

562 

1     5,000 

1          93 

262 

187 

712 

1,.'>.31 

375 

9  000 

! 
--                            _l 

t 

,     122.01.0  '     4,880 
1,5«K)  ;          7."^ 

' • ; 1 i 1                " 

1 

T^nmli 

3,500 

2,500 

15.  500 

2J0 
150 
.590 

1" 1 r        '  '           , 

Sheepshead  

S  not  4 

1 

1 

Squeteajrue 

StriiHMl  hass... 
Other  fish 

Total 

Pots  and  spears : 
Eels 

M  iscellaiieous : 

Oysters 

Turtles 

33,500  1     1,285 

3.000  1         'MH) 

16.200  !         5.*K) 

1 

t 

1 

220.  252 

9. 3.VJ 

206,  700        8.  490 

1 

, 

3, 125 

312 
31,785 

2. 5«>0           250 
574,  749     32. 601 

122,500 
362 

• 

7,300 
1 

126,  (HH) 
460 

7,500 
9 

,. 

571,  090 

52,500  1     3,000     52,150 

3,080 

Total 

Grand  total . 

' 

571,690 

31.  785 
60, 132 

574,  749 

32.  CO I 
56, 1>33 

122,  862 

7,  307 

126.  460 
406, 66:^ 

7,509 
;  17,056 

1  52,  500       3, 000     52. 150 

1 

1     3,080 
10,632 

1 

1,  279,  202 

1,208,749 

455,090 

18.&85 

391,868     12,048 

331,965 

*^ 
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Statement  by  counties^  apparatus^  and  apecien  of  the  yield  of  the  shore  fisheries  of  Virginia — Continned. 

Cliarhs  City.  Ch^Mterflelil. 

1890.  1801.  I  1800.  1891.  ^ 


DinwidfUe. 


Apparatus  and 
apecies. 


1890. 


1891. 


Pounds.  I  Value.    Pounds.     Value.  Pounds.  Value.  Pounds.  Value.  .  Pounds.  |VaIue.  Pounds.  Value. 


Seines: 

Ale  wives 

CatHnh 

Perch 

Shad 

Stri))ed  bass. . 

Sturjfeon 

Other  fish 

Total  . . . 

Gill  nets : 

Ale  wives !    150.  OUO 

Catfish  

Perch 

Pike 

Sha<l 

Striped  bass... 

Sturgeon  

Other  fish 


150, 061 
12.000 
25,  720 
99,092 
6,419 
1.401 
9S.  920 

394.  513" 


$1, 021  149, 654     $1. 010 

360  i  13,000 

892  24. 705 

2,551  05,161 

634  6, 226 

56  1,320 

_2.038^i  83.915 

7,562  I  "343,981 


11,010 
390 

45.000 
25,000 
20,00(1 

$450 
500 
600 

35.000 
24.000 
15,000 

$;i50 
480  ;. 
450  '. 
1 

32,000 

$70 

30,000 

$05 

856 





1,678 

31, 734 

816 

28,000 

720 

615 

5,000 

500 

4.000 

400  . 

53 

1,738 
"6,340 

17.000 
112,00<» 

661) 
2.710 

15.000 
93.  dOO 

450  , 
"  2. 130"  " 

10,500 
74, 234 

•  ••.... 

200 
1,086 

10,000 
68,000 

190 
975 

1,500       150.000 


6,664 
5,606 

301, 175 

4,505 

37, 300 

122,158  '     3,0;i5 

Total I    627,408"    15,048 

Lines :  ' 

Catfish 3, 300  '        100 

Striped  bass. . .  I 7^000   100 

Total 


200 

3.610 

108 

336 

1,532 

92 

8,391 

254, 420 

7.550 

361 

1,796 

144 

1,225 

33,200 

940 

Miscellnneon.s : 
Turtles 


10^300 
530  ! 


800 


11 


Grand  total.  1,032,751     23,411 


1,500   350.00ti 
2, 800 
45.000 
3,810 
109. 375 


2, 5.'0   325. 000  ;     2,  300         12, 600 


70 

1.350 

230 

2,  812 


2.50(i  '  62 

47,000  1,310 

2.965  '  180 

76,562  1,868 


10,500 


117  626  I     2. 929^  106.  390 1. 960 

562,184     13.263   617,375  i    8.972 


660 
916, 825 


105 
650_ 

755 
13 


26     10.000 


25 


270       9,334 


94.  535  !_1, 808 
548.562'      7.528' 


19  I     1,100 


240 
"I'y 


1,100  { 
"24:200;'     315  I  207434^1       284 


20,371   729,375  l  11,682   641,562       9,658  ,      98,434  ;  1,401  '  88,434  1  1.259 


Apparatus  and 
species. 


Seines : 
Alewives  - . . . . 

Catfish 

Perch 

Shad 

Striped  bass  . . 
Other  fish 

Total 


Pound  nets : 

Alewives 

Jllucfish 

Carp 

Catfish 

Croakers 

Eels 

Flounders 

Menhaden 

Perch 

Shad 

Spanish  mack- 
end  , 

Spots 

Sqneteaguo . . . . 
Striped  bass  . . . 

Sturgeon 

Suckers 

Other  fish 


King  George. 


King  William. 


Lancaster. 


1890. 


1891. 


1890. 


1891. 


189t>. 


1891. 


I'ounds.  i  Value.    Pounds.   Value.  Pounds. 


130,000  '$1,300       120,500   $1,455  '■ 


1,650 

4,000 

26,  250 

10,  000 

28^000 

199.900 


658, 895 


1,100 
13,  5U0 


50 

'200 

750 

800 

1.4(i0 

"4,'500  1     185. 700     4.  688 


3,500 

5.200 

18,000 

12,  700 


117 
260  I 
550  i 
1.016  ' 


Value.  Pounds.  Value.    Ponntls.  I  Value.    Pounds.    Value. 


25,800     1,2{M)  1. 


I 

. .  i . . 


7,591  '    506,663     6,056     20.000 


$200  I  25,000  I     $250 


55  j 
397  ' 


1,260 
15,  520 


4,060 
106,330 


167 


4, 2;;o 


63 
488 

165 


3,500 


105       3, 300 


99 


26, 160 
2,  IK) 
8,510 

37. 445 


640  I       14,500  I       725 
3,  038  I     113,  654     2, 845  I    6. 184 


2, 180 

68 

255 

1.988 


9.440 
1,  880 
9,  390 


159 


5,250 


135 


613,000 
73, 537 


17,800 


11, 140 
360,000 


$4,215  ;    620,225  I  $4,202 
4,438         70,000  I     4,200 


715  i      16,320 


340 
720 


10, 080 
375,000 


662 


310 
750 


606,665  ,  24,091  <    610,750  I  24,480 


772 

57 

282 


49,080     2,585 


Total I    870, 985    16,  379  1     725, 617    14,  038 


Gill  nets : 
Shad  ........ 

Lines : 

Catfish 

Striped  bass. 


105,000 


3, 000         84,  000     2,  400 


I 


2,000 


31,684 


308, 700 

86,  200 
5,680 


200       2, 300 


230 


12.000  960  ,       10,000 

14.716       1.177  '       14.000 

374,142     15.729       373,867 


49,441 


2. 180         47, 425 


800 

1,120 

15,085 


1,985 


.. .  .^ ' :     126.  .505  I    3,047  :     120,  600  i_  2^3 

664     35,850  '      714  2,258.946  1  57,612   2.268,267"    57.097 


9.262   246,960     7,409 


2,640     84,620  '  2,539 
568       6,275  I       628  | 


Total i .1 ,91,880     3.208     90.895     3.107 

Miscellaneous : 

Oystt^rs 

Crabs,  hard  . . . 

Crabs,  soft 

Frogs 

Total 


4,200 


30  :        4,  160 


...    21.000     1,350     21.000     1.200   5,299,000   285.800   5.239,500  348,600 
32  ,  13.800  i         69      15.300  ,77  ' 


4,  032  !  _  005  I 
8,232  I       635"; 


4,  OoO 
87210" 


(RW 


81,440,     8,144 


80,000 


8,000 


640  I  34.800  I  1.419  I  .36,300      1.277    5,  .380, 440  ,293,944  i5,  319,  500  ,356,600 


Grandtotal.  1,184. 117   24.514    1.003,527   21,766  (467,064  14.553   410.005   12,507,7.639,380   351,556  7,587,767   413.697 


FISHERIES   OF   THE    MIDDLE    ATLANTIC    STATES. 
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Statement  by  counties,  apparatus,  and  species  of  the  yield  of  the  shore  fisheries  of  Virginia — C^loiitiniuid. 


1 

189 

KlizaU- 
0. 
Value. 

th  City. 

18 
Pounds. 

8,000 

Essex. 

Fairfax. 

Apparatus  ntid 
species. 

1891. 

90. 
Value. 

$80 

18 
Ponnda 

7,00{l 

91. 

1M9( 

). 

Value. 

1 

1 

$:{,  872 

18( 
Pounda 

93,610 

)1. 

Pounds. 

Pounds. 

Value. 

Value. 
$70 

Pounds. 

Value. 

Seine»: 

Alewives 

1 

61)9, 659 

$980 

lilueti.ih 

Carp 

7,800 

i       $390 

4,.'»00 

1      $225 

1,335 
,       12,000 

60 
480 

,     1,045 

!  10,875 

1 

47  1 

Cattish ■ 

5.  <»00 

150 

2.500 

75 

'      435  1 

Drum 

Eel.'* 

1.200 

,           60 

600 

30 

2,000 

120 

1,568 

,      w 

Mullet 

IVrch 

12,000 

i         240 

1 

8,500 

170 

........  ........ 

1 

......  --'., 

4,345 
264.460 

186 
8.624 

3,  780 
182,280 

161 

Shad ' i ' 

1 
1 

6,904 

Spots 

S'lueteauue 

Striped  bass  ... 
Sturifeun 

2,300 

3,500 

1        2,000 

69 
105 
200 

1,500 
2,500 
1,500 

45 
75 
150 


1 

1 

500 

50 

400 

40 

3.435 
770 

7,165 
800 

275 
M 

215 
20 

3,660 
110 

6.0<K) 
880 

293 
4 

190 
22 

Suckers ' ' 

1     ..         1 

Other  tish 

Total 

Pound  Bets: 

Alewives 

Bluetish 

Carp 

,        4. 100 

82 

2,300 

46 

4.000 

200 

4,000 

2<J0 

32.900 

1     1,146 

1     1.511 
1    5, 8:{3 

21,  400 

741 

17.500 
159, 000 

480 

1.1,900 

:i89 

905.969 

— 

13, 882 



103,808 
223,966 

9,i:)o 

151,130 
.     114,666 

106.000 
70,000 

1,060 
3,800 

1,590 

120.000 

1,200 

198,000 
.......... 

1,980 

2,669 

i  _      _ 

i 

2,800 
84,210 

104 
2,626 

Catfish 

C<»bia  or  crab- 
eater 

24.333 
62,660 
34.395 
8,560 
28. 315 

65.300 
864,  (KM) 

486 

1     1.880 

1     1,030 

350 

850 

1,960 
1,728 

18.250 
47,350 
29,840 
7.320 
27.100 

5,1.000 
612,000 

365^ 
1, 420 
895 

290  ! 
715  ! 

■ 

1,590 
1,224 

90,000 

2, 700 

69.000 

2,070 

28, 000 

840 

Croakers 

Drum 

:v^:::y          v.:^-^.^:::::\^\::^::::^""'\ 

Eels 

3,800 

150 


3, 281 

130 

Flounders 

Kinffflsh     and 

whiting 

Menhaden 

Perch 

1                1                ■ 
1                ' 

23,850 

1,170 

17,400 

870 

12,600 

6.10 

25,400 

1.166 

Pom|»anu 

Shad 

Slieepshead 

Spaninh  mack- 
erel   

49,600 

598.111 

8, 93;j 

155, 33:» 
44,500 

166,  3:(0 
14.400 

298,660 

4.960 

20.506 

446 

15,.>33 
1,335 
5,000 
1,440 
8.960 

.17, 200 

428,165 

6,700 

116.500 
35.  .'>00 

117, 2.'H) 
10,900 

224, 0(K) 

3.720 
14,680  , 
335  ' 

11,650 

3,518 
1,090  1 
6,  720 

1 

22.050 

630 

15,  750 

450 

13. 335 

381 

10, 520 

263 

SpoU 

Squeteacue 

Striped  bass  . . . 

Sturpefm 

Suckers 

26,  4(K) 
45,000 

1,  ,120 
3,840 

19,500 
36,000 

990 
2,880 

I 

3,  ,500 

280 

7.560 

604 

2,  70.'> 
18,  3.15 

70 
.MO 

2. 4."iO 
12,260 

63 
347 

4.200  1 
7,000 

126 
350 

6.600 
2,730 

187 
109 

Other  tish 

Total 

Gill  nets : 
Shad 

111,380 



1,990  1 

67,  740 

1,190  , 

2. 800,  606 

75,  798 

2, 020, 815 

55,  327 

391,200 

20.J,  752 

5,  ^.^iO 

16.500 

12,  000 

5,«21 
535 
330 

295, 650 

161,700 
6,100 
.5,500 

9.000 

4,620 
610 
110 

266, 6.15 

4.587 

363,786 

149,704 
700 

7,628 

! 

■ 

i 

200, 700  ! 
2,100  i 

5,213 
210 

3,775 
70 

Striiieil  bass  . . . 

1 

Sturgeon ... 

Total 

1 

1 

1 

1 

225, 6<»2 

1,200 
1,400 

6,686 

12 

84 

173. 300 

800 
1,500 

5.  :J40 

8 
9 

202,800 

5.423 

150,404 

8,845 

Fyke  nets : 
Alewives 

Catfish 

Croakers 

Floun«lerH ' 

"**2,'866 

"*8i' 

2,'HK) 

60 

1 
1 

• 

300 
2,  «*H» 
1,750 

12 

118 

45 

200 
3.  .100 

i.a'io  , 

8 

159 

27 

Perch 

5.250 

157 

4,500 

135 

1 

Shad 

I 

Spots 

4.2tH) 
6,800 

120 
204  ! 

3.  ,'iO0 
5.000 

105 
150 

1 

S<|ueteaiiiie 

Strii>e<l  buss  . . . 

1 

2.000 
1.0(0 
1.200 

140 
40 
36 

2.800  • 
1.0<K) 

7lH)   ' 

196 

:m) 

21 

.'.39 

Suckers 

Other  tish  

Total ; 

Lines : 
Blueti.sh 

2,  OHO 

40 

3.000 

60 

1 

21,050 
.TO,  820 

iie.-ilo  ; 

.16,  .110 
14..')«.o  1 
13,240  ' 

2r>5,  125  1 

.M2.  rtiH) 

21.  700 

611   1 

1,  160 

12,404 
72.'» 
490 
410 

7.  65-1 

25.  27.''> 

652 

18.000 

510 

1..160 

li.4(M) 
6I(', 

.'.JO 
4iK) 

7.  «.!.')( 1 

26.  250 

^17 

12,  050 

487 

11,350  1 

1 

—  -_  - 



-' 

3.1,  670 

:fc*0. (HHI 

30.  h,42 

16.  iKK) 

l.'i,  (KJO  . 

1   260 

265.  (MK» 

875.  (HKi 

27,  am 

Catfish 

22.  WK) 

550 

21.780 

653 

1 

Croakrrs 

1 

Drum 

I'loundt-rs i 

S«'a  ba.'<s j 

SheeiMhead | 

Spots 

S<|Uetea;:iie. . . 
Other  ti.vh 

Total 

• 

1.631.770 

48. 9:i4 

1,64.').  .572 

49.  5<)8 

22,000 

550 

21.780 

653 
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Statement  by  counties,  < 

%pparai 

U8,  and 

speoicB 

of  the  yield  of  the  shore  fisheriea  of  Virginia — Contiuued. 

Apparatus  and 
species. 

Elizabeth  City.                     i 

Essex. 

Fairfax. 

1890.             ;              1891.             1            IJ 

}90.                        18 
.  Value.  Pounds. 

9\. 

1891 

Value 

1 

1 

1           1891. 

Pounds.     Value.     Pound* 

J.     Value.  jFounds 

Value. 

Pounds. 

rounds.;  Value. 

Pols  and  spears: 
Eels 

i 

1,500 
262,500 

$75 

1 
1,825  !         $90 

1 

Miscellaneous: 

OvHters 

Quahoes 

Crabs,  hard 

Crawfish ....... 

..........|........  ........... 

1 

'1 

i 
2.152.500   lfcl33  7.'iOi2.  57.V000   «1.'U).2.tO 

15,000 

315,000     15,000 

1 

40,000 
1.  057.  250 

3,000 
A7Afl 

29.088         2,000 
679. 376         8,696 

■| 

i 

*i 

J a" ! i 

.1        833         $75 

Turtles 

ToUl 

Grand  total. 

156,260         3,125 

"i36,250  1     '2,7*25 

1-             --         i_--_-_ 

1 

1 1          ; 1 1 1 

3.406,000  1  U6(U1 

3,119,713     143,671 

262, 600 

15.000  |315,000 

15,000 

833  ,        75 

---,—.. 

7, 892, 326 

273,130 

6.  825, 600 

249,757 

932, 352 

85,278   832,805 

1 

31,007 

1,375,404 

$23,892  818, 831   20, 678 

Apparatus  and 
species. 

Mathews. 

Middlesex. 

Xansemond. 

1890.        '     i             1891.             !             1890.                          1891. 

1890 

. 

1891. 

Pounds.  1  Vitluo.   Pounds. 

1               1 

Value.  [  Pounds. 

Value.  ,  Pounds. 

1 

Value. 

I'ounds. 

Value. 

1 
Pounds.  Value. 

Seines: 
Mullet.     . 

7,000 
3,000 

$210         7  9m 

$216 
90 

1 

Other  fish 

Total 

Pound  nets: 

Alewives 

Bluetish 

Cobia  or  crab- 
eater 

90 

3,000 

1 
.........I...... ..........  ....... 

.........j...... .......... 

10,000 

800        10.200 

.^00 

...•..••. 

1             ' 

270,000 

*      I 

1 

550,400 
158,000 

85,000 
550,000 
651,000 

15,000 

5.504      535,000 
4,700  i    175.000 

2,550        95;600 

1,100      462,534 

19,530      .^8  000 

4,350      304.625 

$2,916 

$2,610 

1 

1 

5,250 

1 

2,850 

924 

17,540 

1,530 

i 

1 

i 

Menhaden 

Shad 

' 

.............    ..|... ......     ....^ 

131,250 

3,750 

108,500        3,100 

990 

1 

$50 

875        t45 

Spanish  mack- 
erel   

1,500 

15;300 

Spots - . . 

9,164 

100,414 

2,828 

10  3.12 

366 
5,018 
282 
310 
675 

9,125           700 

1              1 

Squeteagne 

Strined  bass 

244,000 

7,320      221,000 

6,630 

05,000 

2,450 

10.000 

4,750 
245 
300 

]              1 

800 

80 

700 

70 

Sturgeon 

Other  fish 

Total 

Gill  nets: 

Alewivea 

Spots 

147,000 
55,000 

2,940  {    130,500 
1,650 1      40,000 

2,610 

1,2!;0       22;500 

26,250           795 

2,700  1 

108 

2,500 
4,075 

100 

2,455,400 

40,794  2.262,334 

42,884  1    581,113 

13,317 

521,325  1    12,500 

4,490; 

238 

215 

3,000 
3,500 
3,300 
1,000 

30         3.800 
105          3.000 

38 

90 

114 

45 

1 

■ 

1 

1 
1 

::::::::::::::::::::;::::::::::: 

Squet«ague 

Other  fish 

Total 

Fyke  nets : 
'Alewivea 

99 
30 

3,740 
l.'iOO 

i 
1 

■  i 

1 

J 

t 

10,800  1         264  1 

12,040 

287 



1 

'',              i                  1 

!            1 

1 

1 

1 

4.450 
9,550 
1,000 
665 
12.600 
6,280 

128 
392 
40 
34 
505 
500 

4.000  120 
10,«!00         400 

800          32 

700          36 

10,000  1    .  400 

6.000 1  480 

Croakers 

'!               1 

i 

Perch 

1 

i                1 
.........  ........1. 

Shad 

•    1 •• 

... 

Saueteamie .... 

1 

Striped  bass  . . . 

:::::::::::::::::  :::::::::i:;::::i:::::::::;:::::::i:::;::' 

Total 

1        t                      i 

1        ■               i        '        1 
1 ..i 1 

34,545  i 

1.599 

31,500  1    1,408 

Miscellaneous: 
Oysters 

[ 

•>  307  isn 

1 

1 

2.073.600    l39fifin 

132  980  A  o.'iO  900 

214,920  3,878,000 

229,550 

1 
1,015,000  ! 

1 

55,650 

1 
980,000   53,750 

Quahogs 

Crabs,  soft 

Terrapins 

Turtles 

Total 

Grand  total 

1 

42,000 

19,200 

936 

25,000 

3,000        51.200 

3,200 
900 

., — , — 
......... 

1,200 
534 
500 

14,400 

1,080 

26,500 

......... 

::::::::i::::::::: 

..:.:.:"■ 'i.:....':''...:.  / 

660 
530 

■                  1 1 

'1 

........  ................  ................ 

1                                                 '              1 

"*l 

1 

2,160,736  1  137,894 

2.420,330 

138,270  4,050,200 



214,920 
228,237 

3,878,000 

229,550 

1,015,000 ; 

55,650 

980,000 
1,015,575 

53,750 

4,036,936  ; 

185,252 

4,704,901 

1 

81,747 

4,031,313 

4,399.325  ,  242,050 

1,054,035 

1 

57,487 

55,433 
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Statement  by  counticsy  apparatus,  and  species  of  the  yield  of  the  shore  fisheries  of  Viryinia — Coutiuued. 


Gloucester. 


Hanover. 


Apparatus  and    ' 
species. 


1890. 


1891. 


1890. 


1891. 


Henrico. 
1890.  1891. 


Pounds.     Value. '  Pounds.  '  Value.  'Pounds.  Value.  Pounds.  Value.  Pounds.  Value.  Pounds.  Value. 


Seines : 
Alewivea . . . 

Cattish 

MuUet 

Perch 

Squeteacue . 
Stripe<l  basa 
Other  tisb... 


Total 


Pound  nets : 

Alewivea 

Bluetlsh 

Cobia  or  crab- 
eater , 

Croakers 

Dram 

Kinufish  and 
whiting 

Menhaden 

Pompano 

Sha<L 

Spanish  mack- 
erel  

Spots 

Squeteague 

Sturgeon  

Other  tish 


15,000  I      $375 
12,000  I         360 

3,666 1   90 


18,000 

is,  666 
5,666 


$450 

'456 
"iso 


30,000 


825         38,000  i     1.050 


Total 


Gill  nets: 
Alewives 
Bluetish  . 


430,500 
39,800 

50,000 

38,500 

8,000 

20,000 

500,000 

25,000 


4,305 
1,194- 

1,000 

1,155 

320 

600 
1,000 
2,500 


435,500  I 
40,800 

i 
45,000  ' 

38,000  i 
8,500 

15,000 
500,000 
23,000  J 


4,355 
1,224 

900 

1,140 

340 

450 
1,000 
2,300 


43,000 
8,960 


4,540 


$230     65. 000 
182  I     8,000 


$350 
160 


138 


5,000 


150 


I     3,000  I 
!     2.500  ' 

..  62,000 


200  , 
150  I 


2.000 
2,000 


200 
80 


900     82,  (KK) 


940 


I 


492,100     14,762  ,     5*22.784      15,718 


25,000 
Iv^.OOO 
75,800 
75,000 
50,000 


2,500 

400 

2,274 

1,875 

750 


35,000  3,500 

18,000  720 

70, 800  I  2, 124 

78.000  i  1,950 

53.000  j  795 


1,839,700  I  34.635    1,883,384  >  36,516 


25, 000  250         20, 000  200    260,  iKK) 

13,000  390         14,500:         435 

Cattinh : ; l.OlO  30 

Perch ' ' 45,000       LS-OO 


2.  :U)0   275.  000       2, 250 


800 
47.000 


Shad. 
Squeteague 
Suckers  — 
Other  lish.. 


3.5(K) 
18,000 


100 
540 


2.800 
16,500 


450  ,  18,084 


22  I 
1.410  I 
465 


80     81,900  .  $2,  457     65.520  I  $1,966     17.500 

495    ' 

4,000;        120  1    4.200  i        128 

; : 90,000       1,800     88,500  i     1,720 


ToUl ;      89,500       1,280  i       53,800  i     1,210     81,900       2,457     65,  .V.'O       1, 966  ;417,5<K)       0.050   43:^,584  I    5.9fl5 


Fyke  nets : 

Catfish 

Croakers 

Flounders  . . . 

Perch 

Shad 

Spots 

Squfteague. . 
Stri])ed  bass  . 

Total 


5,000 

150 

5,400  1 

162 

4.600 

135  1 

5,:m  1 

159 

3,200  1 

160 

4,200 

210 

4.100 

164  1 

2.900  , 

116 

3,500 

90 

:i.5oo  ' 

90 

6.300 

189  , 

5.200 

l.>0 

8,:i00  , 

249  ' 

7.500 

225 

La-io 

185 

1.650  ' 

165 

36.750       1,322  .       35.650       1,283 


Weirs .                                       1  1 

Alewivos 11, 500  ' 


Shad 
Suckers  .. 
Other  tish 

Total  . 


Linos : 

JUnetish 

Croakers 

SpotH 

Squcteague . . 

Total 


I i:jo 

.• 18.!»^5 

! I  22,  500 


115    10,  oo(»  ; 

5  110  i 


'MHO 
58H 


20.0<K) 
25,000 


100 

4 

400 

025 


53.115 


2.700 
1,400 
1.300 
2. 50i) 


l.OhH     55.116  I     1.129 


76 
42 

ISO 
75 


2,  300 
1.00<> 

1 .  200 

2.  0.  0 


60 
30 
36  1 
OU 


r.900 


<;.  .'ioo 


105 


Miscoll.iiu'ous :  I 

OvHters 2,065.000  130.076  1.0P.-..567  110.618 1. 

OiinhoirM 20.  :i20  1.  270  2i».  2.'»0  1,  200 ' 

Crabs,  h.iid 114.01*0  954)  12o.  (M)U  I.(KH)    ! 

Ternipins 16.113  8.  Oirj  1.5.280  8.1.52    | 

Turtles lo.  (KX)  4.*>0  10,  iKH)  402    1 


Total  . 


2,2:S0. 433    148.338    2.170.103    130.4118 


Grand  total    4. 2.»4.28:{    IMi.  0:52    4.187,437    170.752     81.900       2,457     05.520       1,960   5:*2,615       8.038   570,700       8,064 
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Statement  by  counties,  apparatus,  and  species  of  the  yield  of  the  shore  fisheries  of  Virginia — Continaed. 

Xew  Kent. 


Norfolk. 


Xorthainpton. 


Apparatue     and 
species. 


18H0. 


1891. 


1890. 


1891. 


1890. 


Pounds.  Value.  Ponncls.  Value.    Pounds.  Value.    PoundH.  .Value. ,  Pounds.    Value. 


I 


Seines :  ' 

Alewivea 121,932  $1,172 

Bluetlsh ! i 


104,986   $1,007 


1891. 


Pounds. 


Catfish 

Croakers 

Kingfi^h •  and 

whiting 

Perch 

Shad 

Spots 

Squeteague 

Striped  uass. .. 

Sturgeon 

Other  fish 


Total 


Pound  nets: 

Alewives 

Bluefish  

Cobia  or  crab- 
eater 

Eels 

Drum 

Flounders 

Kinctish  and 
whiting 

Menhaden 

Porapano 

Sea  bass 

Shad .' 

Shcepshead 

Spanish  mack- 
erel  

Spots 

Squeteague — 

Striped  bass... 

Sturgeon  

Other  fish 


15,800         474 


18,  493 
4,050 


555 

lie 


7,777 
4.754 
3,240 


747 

UK) 

97 


13,  200  I   400 


16. 220 
3,703 


480 
105 


6.506  1 
4.280  : 
3,160  I 


625 

171 

94 


51,250  ;$1,  800         50,000  $1,750  I       83,  21  0  $1.  023  I      24,000 


30,000  I  1,200 


10,000 


1,000 


25,000      1.000 

I 

7,000  I       7«K) 


2,  240 


57 


1,685 


10,000  ;     »*00 
100.000     3,000 


8.000  '       640 
95,000     2.850 


2. 103 

9,640 

17,:i80 

4,360 


85 
190 
518 
220 


1.575 

6.700 

11,000 

3.100 


Value. 


$720 


40 


67 
134 
375 
155 


3.860 


67 


176,106     3,351    152, 155     2. 891  |     201,250     7,800  1     185,000  16.940         72,793!    2,160 


Total 


Gill  nets  : 

Perch 1    4.684 

Pike I    2,016 

Shad 192,104 

Striped  bass  . . .  |    2, 929 
Other  fish '  80,553 


140  3,850 
121  I     1,943 

5,598  158,728 
234  t     2,082 

2,  416  ,  66. 167 


Total 282,286     8,509   232,770 


Fyke  nets  : 

Catfish 

Perch 

Shad 

Squeteague. 
Striped  bass 

Suckers 

Other  fish... 


Total 


Lines  : 
Bluefisb  .... 

Croakers 

Sea  ba.ss 

Spots 

Squeteague. 
Other  fish  . . 


116 
117 

4,624 
167 

1, 982 


4,650 
1,965 


140 
53 


4.423 
2.040 


1.240 
1,460 


9,  315 


7,006 


133 
61 


367, 500 
147, 923 

19, 404 
2.360 

29,680 
2, 835 

2,731 

237, 213 

1,796 

1,113 

68.  712 

572 

163,  590 
1,848 

352,  388 

19. 390 

2,100 

5,819 


1,029 
4,068 

252 
70 

263 
36 

68 

472 

191 

8 

1,766 

43 

7.933 

28 

4,099 

773 

18 

132 


1,615 


26 


49.675  I     1,517 


1,269,000  ■     3,340 
380,000  ]  11,600 


20,100 
1,700 

33,000 
3,420 

2,210 

230,000 

22,000 

1,340 
46.2(K) 

3.400 


293 
50 

275 
45 

63 

460 

2,640 

10 

2,200 

170 


286,000  ,  14,300 
2, 620  41 

231, 082       3, 550 

44. 000       2, 200 

1,950  I  20 

2,660  !  60 


1,426,974  i  21,249  2,580,682  ,  41,317 


124 
44 


1,019 
1,760 


102 
53 


361  I    9.242 


349 


45,000 
49,500 


40,000 
150,000 


Total j 1 1 284,500 


7,945 

10,  015 

9,480 


356 
301 
474 


7,700 
9,450 
8,100 


330 
283 
405 


10,  610 


214 


8,600 


38,050  I  1,345    33,850 


1,500 
1,500 


3,  200 
3,000 


52.280  [  1,840 
43,000  I  ],290 


38,000  !  3,040 
118,000  2,i>50 


9,  200  I  251,  280  |  9, 120 


20,000 
35. 000 
30, 610 

5,000 
50,000 

4.260 


144. 870 


750 

1,000 

905 

250 

1,500 

135 

1  4,540 

23,640 
31,360 
32,870 

4,000 
55,000 

3,890 


172 


1,190 


841 
895 
985 
200 
1,650 
120 


150.760  I  4,691 


Miscellaneous:      '  I  |  i 

OysteiH '  48,300  [  2,587  :  50.400     2.700   1.145,550 

Quahoj^H I I 

Crabs,  hard ' ; 

Terrapins i ' 

Turtles 1.786  1        36       l.Jf)!'        45    


66,460    1.160,425   67.310 


2, 104,  676  106,  209   2, 921, 142    137,  781 

65.  280  4. 135  \       63,  930  |     4. 049 

1     540, 106  13,  4.50  I     633, 430     15,  T,\5 

I         2.000  !         HUO  i         1,600  I         700 


Total 50,086  i  2,623     51.6;')1  ,  2.745    1, 145.  .550   66,460    1,160,425   67.310   2.712,122    124,594   3,620,108  ll.>8,265 


(^rand  total.  517,793  :i4,844   445,818    12.991    1,631,300   83,460    1,596,705   83.370  4,394,809   153,888   6,435,075  206,980 
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Statement  by  counties,  apparatun,  and  apecieH  of  the  yield  of  the  shore  fisheries  of  I'injinia — Continued. 


ApparatiiH  and 
Hpeciea. 


NorthuiiilM'rlaiul. 
1800.  1891. 


l*rince  George. 


Prinrt*H«  Anne. 


1890. 


1891. 


1890. 


1891. 


i  PoiukIm.     Value.     Pounds.     Value.  Pound:*.  Value.  PonndK.  Value.    Pounds.    Value.     Pounds.   Value.' 


Alewives 2,870         $29       2,075        $27    , ' 

Bluetish ' 175,(KW  ,$8,125       165,320  $5,786 

Carp 600;        $30,  650  $32    1 


Croakers , 108,773 


Khifftish     and 

wniting 

Shad 

SpotH ,        2.400 

S«i  uettmeue 5, 000 

Striped  liass  ... '      12,000 


120 
250 
600 


2,600 
5,120  ' 
12, 100 


i:jo 


18,592         557     16,275 


552 


35.000 


4,750   112,315  4.492 

!  I 

3,500         34.090     3,409 


:{5. 000  2. 450  ;   32.  419  2. 260 


256 '  353.714  12,399   402,325  10.058 

605  I I 


Other  flsb :  10,000 

Total ! 


300       8. 000 


240 


1.400 


50 


1.940 


58 


20,000       1.000         20,470.     1,023,31,462         888     26.950         819;    708,887   29.274       748,409   28,072; 


Pound  nets :                              '  | 

Alewives ,1,406.238  |  14,162   2,108,085     21,064 

Klueflsh !      46.495  1.893 

Catfish 81,300  I  3.252 

Croakers , 

Eels I        6,210  I  260  '        7,840 

Menhaden -2,  730, 000  4,  68.i  '2, 362, 100 


58,773 
119, 475 


15,499     775  |   17,935 
653, 170  21. 135 


Perch 

Shad 

Spaninh  mack 

erel 

SpotH 1, 950  98 

Squeteague 36, 644       1, 592 

Strii)ed  bass  . . .        44,687       4,468 

Sturgeon 34,080       1.248 

Other  fish 141.641       2,569 


2.588 130,000  I  4,650       140,000     4,900 

4,779. ; I 

' 112.000  4,480   115,000  4,600 

:«5  i 

4,782  I ' 


807  .. 


842.892  '  27,380 

I 

U9 


I 


85, 000  I  8.  500         90, 460     9, 048 
3, 185 

55,650       2,411^ I ' 225,000  15,625       230,000     6,750 

59,58:i  5,958 
70,250  !  2,574 
172, 601       3, 108    45. 000  ;  1, 350         24,  540         738 


Total 5. 197, 914     56,  i:t5  ,5,  878. 369     76. 025 


597,000   24,505       600.000   25,032 


Gill  nets: 

Alewives 

Blueflsh ' 

Perch I I    9,600 


148,500  :  1.220    142.000     1,170 


480       8.  .350 


417 


185.500     5,647    169.865     5.539 


Sliad. 

Spanish  mack- 
erel  

Squeteague . ,. 

Stripwibass... ' 14.100     I.IW     12,250 

Sturgeon ! 28.730  :  1,0,'»8     26,580 

Othertish ' 4.280         125       3.560 


970 
893 
UK) 


1 

11.725 

704 

10.900  ; 

1 

854 

i 

i 

'    1.250 
11.178 

100 
447 

1,500  , 
12,500 

120 
500 

1 1          • 

1.200 


48 


1.500 


80 


Total 


Lines : 

niueflsh  

Croakers 

Flounders 

Sea  ba.HS 

Sheepshead 

SfA)ts 

Squeteatfue  — 
Stnped  oaHH . .. 
Other  fish 


390.710     9,6tK)   362.605     9,089  ,      25,353  |  1,299 


Total 


5,000 

2,000 

5(NJ 

2,000 

2,000 

10.000 

13,  «HK) 

4.000 

1,500 


26, 400     1, 334 


250 

4,850 

242 

100 

1.980 

99 

25 

610 

31 

100 

2.100 

105 

100 

1,«.»25 

90 

500 

11.600 

580 

650 

13, 280 

664 

400 

4.100 

410 

75 

1.  525 

76 

40.  iKM)       2.200 


Mis'^ellaneous : 

Oysters 1, 634, 500  92, 672 

Crabs,  hanl ....       2:i.  400  180 

Crabs,  soft 33.  900  '  2, 155 


41.970       2.303 


1,546..3(K)      80.510 
25, 500  195 

39.  600       2.  :MJ0 


87.607   27.825         89.999   28,450 
668.645     5.3(M)       675,000  |  5.350 


Terrapins ; 10,  250 


650     21. 175 


802 


Total 1,891.800     95.007    1.611,400     92.065     19,250  1       650     21.175!       802       756. 252   .'W,  125       704,999   33.800 


Grand  total.  8,949,714   154,342   7.552.209   171,416  441,422    11,196   410,730    10.710   2.087,492   8^,203   2,139.808   86.238; 
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Apparalus  and 

Prinfe  William. 

Bicta 

,.™d. 

Sla 

fford. 

18«.                    IWBl.                     IBM.            ]            1891. 

18B0, 

1S9 

Pouode 

V8lue.lpmiiid».Valnr 

Ponnd-1. 

Value 

round.. 'Talon. 

Ppimdi.  [value. 

PouDd..  ^ViOne. 

SeiDcs: 

1 

'             i 

2i;711 

»5.201 
75 

020,000 

7;  000 

«s.7O0 

'too 

sbUd-;;;::::" 

2.000 

too 

802,080 

8,731 

098,028 

B,eoa 

Pound  nets: 

»8H) 

m.» 

»71W 

IM.T50 

ti,S8a 

150,000 

11,500 

112,000 
2;  785 

*;»oo 

1,288 

140 
5SU 
ISO 

140,000 
4,175 

19.700 
2,4.10 

19, 214 
4;  820 
4.200 

206 
501 

lOS 

60    ;;^ 

158       4,^40 

m,500 
%812 

'Ts 

88.250 
4.285 

ai,75u 

ISO 

«a    ii.4o6l    aw 

56.250 

!,ns 

5!  825 
SI 

10,887 

ill 

1,482 

..» 

482 

tl«rfl»h.... 

..!S|    ^   ,,£!'    S 

2.  MS 

3,  BBS 

72 

i:SS 

iS 

Total 

GUI  mis: 

M.7B(H  1.810  112,  BM'  J,W10 

tsi.aHi 

18,  i» 

38»,s6a 

12,375 

154,817 

3,122 

301,304  1  2,967  1 

1 '              1 

»,„ 

4,400 

203.300;  3. 520 

a.5o»l     m     a,ar.      ii.i 

BT,5W»  :  2,5«0  ;  TO.OW  1  a.WH) 

Striped  but.. 
Tol.1 

e;750 

'iS 

7;  160 

a,z8z 

715 

97,300,3,000,  80,MK1>2,MK> 

160,000 

6,025 

122,038 

3,0.7 

440,0OU  1    4,400 

203,300 

3.530 

i        !         1 

3,'380  ,     m 

8,000 

320 

io,sao,     m 

12,000  1        520 

- 

1       1 

D02.000 

«1,360 

831.  eoo    54,000 

t'W" 

ToJal 

Crpnillolal 

15,000  1  1.875  1  15.0(»     1,930 

BOO.         75 

090 

86 

15.00J  1  1.875  1  I5.B0U      1,B50 
205,  280     8,885   M7, 820"  "(TiicT 

»u2,eoo 

88.105 

8;il.B0ll  ,  64,0011 

BOO             75 

OK) 

1,335,200     70,B»S 

1,398,400  1  16,328 

1,103.412 

15,473 

Apiinrntiw  and 

.'^' 

-^^ 

_  ___,. 

Wa 

JO, 

™i=k. 

rd„nrt«.    Valnr,  ^ 

IKOI. 

- 

I'iZ'' 

P<.imd..  1  Valoe. 
32,500[      f26T 

8,400        m'  7,«ou|      as 
foiw      'lis     5,5;iu        1:' 

^Irliml  basa.. 

i.87B  1     isa 

SK;,;-.::::: 

.„  ., 

iLBK^ 

-" 

1w 
'""iw 

^^;^_i___^* 

IffJ.OnO  1  »»,875 

M.475I       41S 

_4.KM  1         ^50 
l*iX\»       5.237 

Mcntindcr. 

:i';:I 

480 

12,810           380 
iflOO            150 

Kd't^:,- 

IM.3U0       3.ai5 

13.  W\           W^ 
■>.:.«>      1.574 

32.1MO      1,643 
15.080       1.S78 

3b.«i5'   i.eoa 

DlbtTtleh 



■'  **■*''" 
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Statement  by  counties^  apparatus,  and  species  of  the  yield  of  the  shore  fisheries  of  Virginia — Continued. 


Apparatus  and 
Bpecies. 


Surry. 


1890. 


I 


1891. 


Pounds.   Value.  Pounds.   Value. 


Gill  nets : 

Perch 800 

Shad 202,765 

Striped  bass ...         700 
Sturgeon 16,572 


Total 


Lines : 
Bluefish.... 

Catfish 

Croakers  . . . 

Spots 

Squeteasue. 
Other  fish  .. 


$40 

8,:i64 

70 

765 


Warwick. 


Westmoreland. 


1800. 


1891. 


1890. 


1891. 


Pounds.   Value.  Pounds. 


Value.  I  Pounds,  i  Value. '  Pounds.  '  Valut*. 


220,837 


9,239 


286, 144  )     6, 975 


500 

152, 8M 

500 

13,  276 

$25 

6.375 

50 

536 

167, 110 

6.986 

31,500         $020 


25,  200 


.1. 


31.500 


14.795 


221,552  I    5,478 


$739 


12,906  I      $645 


15, 037 

13, 865 

23,807 

8,037 


601  I  20.  310 
579  '  12.278 


952 
323 


23.  031 
3.531 


812 
491 
921 
141 


Total 


Hiflcellaneous: 

Oysters 

Crabs,  hard  . 
Crabs,  soft.. 
Frogs 


286, 144  I    6, 975  1221, 552  |    5, 478     75. 541 


809.060 


Total 


Grand  total  554.731 


3, 194     72. 056  |    3, 010 


$720 


920 


25,200  I        720 


28.804   830,893 


26,753 


368.550 

70,000 

6(»0 

600 


26,436 

625 

80 

100 


323.750 

68,640 

1,040 

660 


,809, 060  ,  28.  804  ,«:t0, 893  ,  26. 753  '    439, 750  ,  27,  241  I    894, 090 


27,160 
818 
104 

no 


28,182 


18.605  {431,357  ,  14,536   996.861  |  34,432  ;988.819     31.639  2,141,550  I  56,298  'l.  857, 375     51,382 


Apparatus  and  s])ecies. 


Seines: 

Alewives 

Bluefish 

Carp 

Catfish 

Croakers 

Drum 

Eels 

Flounders 

Kin^sh  and  whiting. 

Menhaden 

Mullet 

Perch  • 

Sea  bass 

i>had  

Spots 

Squeteacne 

Striped  biiss 

Sturgeon  

Suckers 

Other  fish 


York 

• 

1890. 

1891. 

Pounds,    j 

Value. 

Pounds,   j 

Value. 

Total  for  Stote. 


1890. 


1891. 


Pounds. 


2, 269. 770 

267,260 

2,735 

120. 160 

162.  073 

1.200 

2.000 

3,800 

49.  225 

95Am 

9«.  r>oo 

154, 2.{2 

5.600 

518,612 

135.  340 

039,  284 

87.746 

K.  0.'»0 

21,  925 

22H.  92.') 


Value. 


i'ounds. 


$16,802 
9,338 

122 
3. 449 
6  765  I 
00 

120 

114 
4,607 

9.'>0 
2, 075 
5,  .'»70 

316 

15.  676 

5,909 

21.047 

7. 535 

320  ! 

628 
6,6:i6  ' 


1, 733, 846 

243,  H20 

3,  155 

110,995 

157.315 

600 

4,000 

44. 935 

100.000 

101,  700 

135. 350 

6.000 

398,848 

131.219 

687,  ."vsn 

80.  773 

6.530 

17,660 

210. 46:) 


Value. 


$15,995 

8.481 

137 

8.214 

6.192 

30 

94 

120 

4, 214 

l,OiK) 

2,196 

4.880  i 

360 

1.3,  OCl 

5,618 

18.759 

6,8i<8 

261 

505  I 

6.009  I 


Total 4.809,437 


108,039  ;     4,176.362  ' 


Gill  nets: 
Alewives.. 
Bluefish  ... 
Catfish  ... 
Menhaden. 

Perch  

Pike 


1.39H.6«K) 

7(5,  72.'> 

3,  8410 

l.'iO,  (:04» 

16*».  6,")1 

12,  GHH 


Shad ' 2.972.006 


Spanish  mackerel. 

Mullet 

Spots 

Sqneteagne.. 
Striped  bass. 
Sturgeon  — 

Suckers 

Other  fish  . . . 


14.2.'»0  , 
H.  (H  0  ■ 

1«.  0<M> 

67.  47H 
lOK.  l'J4 
179.  aVj 

31.^72  ' 
480.291   I 


12.  362 

2.H44 

UK) 

350 

6.  434 

7.'i9 

W),  1,VJ 

1.2«0 

4H0 

64:» 

2,  6H6 

10.  146 

6.415 

894 

12,015 


1.227.7«K) 
81.400 

3.300  , 
1.50.  (KM) 
l.*|-».6H2  ! 
7.595  I 
2,416,361   I 
14,000  I 
9.  (MK) 
14,500 
70.  740 
89,351 
141.  71m; 
27.  5tK) 
448.  2^9 


98,074  i 

11.081  ' 

3.069 

K4 

3.70 

5,6U 

458  ' 

73.  469 

1. 170 : 

540 

5.*K) 

2.959  , 

H,  3R'. 

4,697 

79:i  • 

ll.:i6M 

Total :>.  689.  Oft7 


147,  4K2       4.  K>7.  214 


124.617 


'  -».: 
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Statement  by  counties^  apparatuH,  and  npecies  of  the  yield  of  the  shore  finheries  of  Virginia — Continued. 


Apparatus  and  hikcIch. 


Pouud  lU'ts: 
Bliietish  . 


t 


Car 

Catflnh 

C'obip'or  crab-eatcT 

Croaker 

Drum 


Eels 

Flounders 

KinutiHli  and  u luting. 

Monliadon 

Perch 

Pike 


Poinpano 

Sea  bass 

Shad 

Sheepshead 

SpaniHh  mackerel. 

Spots 

Squeteacue 

Striped  bass 

Sturgeon  

Suckers 

Other  fish 


Total.... 

Fyke  net« : 

Ahnvives 

Catfish 

Croakers 

Flounders  ... 

I*erch 

Shad 

Spots 

Squeteacue. . 
Striped  oass . 

Suckers 

Other  fish  . . , 


Total. 

Weirs : 
Alewives  . 

Shad 

Suckers  .. 
Other  tish. 


Total 


Lines : 

Bluefiah 

Catfish 

Croakers 

Drum 

Flounders 

Kingfish  and  whitin*;: 

Percli. \. 

Sea  bass 

Sheepshead 

Spots 

Squeteafi^u? 

Striped  bass 

Other  fish 


Total 

Pots  and  spears ; 
Eels 


York. 


1890.  1891.  1890. 

J^ounds.       Value.      Poundrt.      Value.       Pounds.    I      Value. 


75,(100  , 
20,  000  I 


$750     50, 000    $500 
600  ;     15,000     450 


33,  L'SO 


755 


20. 165 


750 


51,000 

io.ooo' 

16,500 


199,  750 


1,530 
150 

sis 


39,500  I 

i6,'666'; 
io, '666*1 


1.185 

"  iso 
'360 


6,951, 

970, 

6, 

360, 

104, 

262, 

120, 

61, 

61, 

95. 

5. 742. 

130, 

3, 

86, 

1. 

3.  732, 

14, 

634, 

105. 

1,969, 

270, 

029, 

35. 

880, 


178 
721 
000 
090 
537 
160 
40.'> 
105 
000 
331 
013 
737 
920 
246 
113 
434 
405 
.543 
578 
368 
164 
968 
841 
761 


4,100 


153,665       3,335  I  23,328,618 


1.700 
11,700 


80 
585 


8.  300 
10,000 


390 
500 


29, 165 
3. 500 

30.000 
6,000 


17.500 


99,565 


875 

175 

1,200 

600 


24,  500 
1,800 

38,000 
3,350 


700 

90 

1,120 

335 


625 


4,140 


11,100 


97,  050 


333 


3,468 


10,650 
37, 958 
25.555 
17,000 
32, 019 
43,  (r25 
14,000  I 
76,715  I 
42,695 
9,444  I 
34,390  I 


343,451 


11,500 

130 

18,985 

22. 500 


53,115  i 


12.000 

is."  666 


16.000 
3,000 


26.500 
46,500 


10,000 


360 


450 


10,000 

i7,"666 


480  , 
60  I 


13,000 
3,000 


795 
1,395 


28,500 
38,500 


300 


11.000 


129,  000       3,  840 


121.000 


Miscellaneous :  j  > 

Oysters . . .,     1, 000, 721  I  49, 404 

8 nabobs '        103,920  |    6,495 
rabs,  hard ' ; 

Crabs,  soft ' 

Crawfish 

Fro^s 

Terrapins 3, 150 

Turtles 5, 000 


Total 


1.112,791 


Grand  totiil 1.541,106 


1,024,100 
103, 638 


300 
5i3 


390 
60 


855 
1,155 


330 


155. 

408, 

672, 

65. 

44. 

23, 

4, 

54. 

8. 

379, 

1,313. 

20. 

102. 


315 
894 
237 
345 
335 
500 
375 
610 
370 
540 
684 
430 
022 


-X  I 


3.  603       3. 252, 657 


44,888 
6,  480 


8,825 


30, 866, 492 

551,888 

2,  584, 794 

440,  340 


2,700 
150 


3, 150  '     2,  700 
5,000  '         150 


20, 232 
.52.519  , 
203,  928 


58.  749  I     1, 1.^5.  888  .  54.  218 


70,829  ;     1.507,603     64,624 


34,  720, 103 
72,  265,  383 


$62.  205 

39. 028 

263 

12, 128 

4, 798 

9,120 

2,361 

2.  30j 

1,770 

2.843 

10, 624 

6,410 

280 

8.466 

8 

121,664 

729 

45,961 

4,104 

63, 435 

23,908 

17. 779 

1,034 

21,564 

462,  790 


190 
l,32l» 

973 

793 
1,189 
1,400 

490 
2,819 
3,570 

254 
1,100 


14. 107 


115 

d 

380 

588 


1,088 


5.935 

10. 827 

21,687 

1,733 

1,526 

470 

262 

1,720 

537 

14, 228 

40, 578 

2,043 

3.  236 


104,  782 


59; 


■  Stet«. 

1891. 

Pounds. 

Value. 

8.  033, 639 

$66,566 

1.  292,  398 

47.64« 

10.  215 

439 

442,  965 

14,054 

196,  250 

4.048 

247.  980 

8,675 

117.340 

2.210 

62,  226 

2,298 

61.885 

1,700 

79, 1.30 

2.373 

5, 044,  634 

10.125 

143,564 

6,930 

4. 820 

337 

93,700 

9. 520 

1,340 

10 

3, 645, 467 

119,677 

16.200 

855 

725,  910 

49.586 

108, 880 

4,565 

1. 759.  464 

58,  718 

256,623 

21,824 

575,  320 

16,400 

40.  220 

1.155 

837, 665 

20.341 

2.J.  796,  835 

471,560 

8,300 

163 

37.532 

1,310 

33. 595 

1.  327 

15.  900 

748 

30,737 

1,145 

37,450 

1,183 

10,500 

351 

78. 149 

2,505 

36,814 

3. 042 

10,984 

300 

25,900 

771 

325,861 

12,845 

10,000 

100 

116 

4 

20,000 

400 

25,000 

625 

55, 116 


1, 876,  316 
36, 815 
28, 210 
26,054 


2.  655 

19.  OCG 

4,279 


169, 

340, 

631, 

61, 

45. 

25. 

3. 

58. 

7. 

381, 

1.  328, 

19, 

W, 


646 
452 
150 
562 
510 
500 
500 
970 
671 
078 
311 
875 
340 


3, 170, 565 


7.825  1 


1, 129 


6,597 

9, 225 

20,484 

1,771 

1,  541 

510 

2l0 

1,900 

489 

14, 142 

41, 535 

1,988 

2,831 


103,223 


515 


31,627,085 

559,  278 

2, 3U8, 071 

585,956 

833 

21,  000  I 

52.  215 

189,121  I 


1, 897,  741 

36,  030 

32,683 

29,  379 

75 

2.754 

18,494 

3,934 


1,993,  39.->  i  .35,  .343,  559  '  2.021.090 


2,832,280  71,733,337  ,  2,8:i3,053 
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/Statistics  of  oyater-jxickiutf  tntti  erabpiiclinij  traihs. — One  of  the  most  important 
brandies  of  tlie  fisliiiig  iniiustry  of  Virgiiiia  is  the  wholesale  trade  in  raw  and  canned 
oysters,  which  ia  centered  at  Norfolk,  in  1891,  ."lO  lirniB  were  engaged  in  this  busi- 
ness. These  gave  employment  to  2,395  giersous  on  shore,  to  whom  $ J0.'>,0UO  was  paid 
in  wages.  The  quantity  of  oysters  utilized  was  2,(ilt, (147  bushels,  for  which  $l,lS4,G!t4 
was  paid.  The  products  as  sold  consisted  of  1,CI>7,040  gallons,  for  which  91,509,.>12 
was  received  J  225,01.'}  bushels  disposed  of  in  the  shell,  bringing  92G9,2n8;  and396,('»26 
cans  of  oysters,  having  a  market  value  of  856,610.  The  details  of  this  branch  in  1890 
and  ISi'l  are  shown  in  the  tiible: 

A'dWintory  u/  tht  oi/iiler-iiackiiiii  traile  of  i'irgiiiin. 


I>csiEnnliiiD. 

k:w.  -Vjo 
n-ns,  ^m 

mv'.fuB 

2.3K 

«i&s,ooo 

•10J.30« 

jas.oia 
»Sfl,mo 

KiimlieTDf  pemonB 

OyMCT.'bu.dtod... 

b,;UtU 

^t^JSe"""""-- 

bii-hfi...- 

The  business  of  extracting  the  meat  of  cooked  hard  crabs  and  shipping  it  in 
backets  is  engiiged  in  by  a  few  firms  at  Norfolk  and  Hampton.  In  1891  three  firms 
employed  317  persons,  to  whom  $15,367  was  i)aid  in  wages.  Over  10,000  barrels  of  hanl 
crabs,  e<)uivalent  to  ■3,:{.~>2,000  crabs,  having  a  value  of  about  912,500,  were  utilized  iu 
preparing  210,480  pounds  of  meat,  worth  840,770.  A  summary  of  this  branch  of  the 
fiahing  industry  for  1890  and  1891  is  given  in  the  following  table: 

SmMmarn  of  Ilit  crnb-jiackinif  indailrf  of  I'irginia. 


Bumb-rof  flmu 

KaioliiT  "f  MMons  rmploywi : 

UbI.-.  »fall<' 

Malt',  colons 

Totil 

Taloe  of  pmperty 

Cuhcmpitnl 

WajtPcpali) 

Namb^T  vf  bairclii  of  crabs  lued... 

CMt 

PoiiDdsar  rrabinriit  pri'pared 


i      "800. 

1891- 

II 

no!  7711 

1 

,  *^' 
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STATISTICS  OF  SPECIAL  FISHERIES. 
.  THE  SHAD  FISHERIES. 

The  sbad  is  the  most  valuable  fish  taken  in  the  Middle  Atlantic  States  and  is 
second  only  to  the  oyster  among  all  the  fishery  products  of  the  region.  In  every 
State  it  is  the  most  important  fish  taken.  In  being  the  fish  which  has  been  most 
extensively  propagated  in  the  United  States,  the  shad  has  additional  interest,  and 
much  of  the  present  importance  of  the  shad  fishery  is  undoubtedly  due  to  the  eflfects 
of  the  fish-cultural  operations  of  the  General  Government  and  the  States. 

The  following  tables  show  the  full  extent  of  the  shad  fishery  in  each  of  the  States 
of  this  section.  In  the  preceding  tables  only  the  quantity  of  shad  taken  and  the 
value  of  the  catch  are  given.  In  the  present  statistics,  however,  the  number  of  shad 
fishermen  and  the  quantity  and  value  of  the  shad  apparatus  are  exhibited.  The  fig- 
ures relate  to  each  State  and  the  entire  region,  and  apply  to  the  year  1891. 

The  first  table  shows  the  number  of  persons  in  each  State  who  fished  especially 
for  shad  and  used  the  forms  of  apparatus  indicated.  While  it  is  probable  that  slight 
duplication  occurs  in  some  localities  in  which  fishermen  may  operate  more  than  one 
kind  of  apparatus  for  shad,  the  extent  of  this  practice  is  very  limited. 

The  number  of  shad  fishermen  was  11,592,  of  whom  the  greatest  number,  3,835, 
were  in  Maryland,  and  the  smallest,  658,  in  Delaware.  More  than  half  the  men 
employed  gill  nets,  and  about  a  fourth  used  seines,  these  two  forms  of  apparatus 
being  prominent  in  every  State.  A  few  persons  fished  shad  fykes  in  New  Jersey,  and 
a  small  number  used  dip  nets  in  Pennsylvania.  Pound-net  fishermen,  who  were  found 
only  in  Maryland  and  Virginia,  rank  after  the  gill-net  and  seine  men  in  number. 

The  value  of  the  apparatus,  boats,  and  other  property  devoted  to  the  shad  fishery 
of  the  Middle  Atlantic  States  was  $1,018,466.  The  principal  items  in  this  sum  were 
gill  nets,  of  which  23,197,  valued  at  $325,767,  were  fished.  The  5,858  boats  employed 
in  the  various  branches  of  the  fishery  had  a  value  of  $314,867.  The  number  of  pound 
nets  set  was  1,333,  with  a  value  of  $193,390.  Next  in  value  were  the  564  seines, 
$100,918.  Two  hundred  and  twenty  four  fyke  nets  worth  $4,050,  and  170  dip  nets  with 
a  value  of  $494,  complete  the  list  of  apparatus.  Reels  and  other  shore  property  con- 
nected with  the  fishery  had  a  value  of  $78,980.  The  largest  investment  was  in 
Maryland,  which  had  the  most  seines  and  gill  nets.  Virginia  ranked  next  in  aggre- 
gate investment,  and  took  precedence  in  the  number  of  pound  nets. 

Apparatus  used  specially  for  shad  took  8,247,191  fish,  for  which  the  fishermen 
received  $1,187,969,  or  an  average  of  14.4  cents  per  fish.  The  number  of  shad  taken 
incidentally  in  apparatus  fished  primarily  for  other  fish  was  190, 9o5,  worth  $28,620. 
Two-thirds  of  the  shad  were  caught  with  gill  nets.  Pound  nets  ranked  next,  and 
then  seines.  The  catch  of  the  other  apparatus  was  relatively  insignificant.  Gill  nets 
as  means  of  capture  were  most  important  in  New  Jersey,  seines  in  Pennsylvania, 
pound  nets  in  Virginia. 

Pcraoufi  engaged  in  the  shad  JinhericH  of  the  Middle  Atlantic  States. 


ITow  engaged. 


York. 


Seine  tisliery 

Gill  n«'t  tisiicry.. 
Poiuul  net  fislierv 
Fyke  net  fishery. 
Dip-net  fishery. .. 


2r)3 
988 


New 
Jersey 


351 
1,724 


Pennsyl- 
vania. 


Delaware. 


Marv 
lan(\. 


Virginia.    Total. 


719  , 
350  i 


2<)1 
397 


1.  2.-.5 
2. 102 

478  ! 


93 

1 .  585 

894 


23 


I 


2, 932 

7,146 

1,372 

23 


119 


119  ; 


Total, 


1,241 


2.  098 


1,188 


C58 


3.835 


2.572     11.592 


~I 
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Apparatus,  boatSy  and  shore  property  employed  in  the  shad  fiaheriea  of  the  Middle  Atlantic  States. 


Xew  York. 


Designation. 


No. 


Value. 


New  Jersey. 


Pennsylvania. 


No. 


Value. 


No. 


Value. 


Seines 

Boats 

Shore  property 
Gill  nets 

Boats 

Shore  property 
Fyke  nets 

Boats 

Shore  property 
Din  nets 

Boats 


56 
90 


2,930 
701 


$8,395 

5,190 

3,668 

68,770 

38,775 

6,016 


Total 


120, 814 


45 
98 

3.306 
943 


224 
17 


$14,965 

7,810 

4.159 

101. 280 

96,150 

6,345 

4,050 

1,550 

900 


146 
280 


184 
189 


$18,  745 

13,  076 

5. 362 

18,770 

11,165 


237,209 


170 
97 


494 
1,064 


68,676 


Designation. 


Seines 

Boats 

Shore  property 
GillneU 

Boats.  

Shore  property 
Pound  nets 

Boats 

Shore  property 
Fvke  nets 

floats 

Shore  property 
Dip  nets 

Boats 


Delaware. 


Maryland. 


Virginia. 


No. 


76 

88 


236 
201 


Value. 


$3,653  , 

1.815 

350  I 

16, 833 

8,826 

450 


No. 


Total 


214 
261 

i6.'254' 
1,112 

625 
251 


Value.    1    No. 


$36,650 
14,989 

9,340 
90,650 
63.987 

6,120 
59.510 
11.310 

3,880 


I 


27 
42 


6,287 
874 


708 
614 


31.927    296,436 


Value. 


$18, 510 

1.415 

2,520 

39,464 

12,060 

7.920 

133.880 

25,685 

21.950 


Total. 


No. 


564 
859 


23,197 
4.020 


1,333 
865 


224 
17 


170 
97 


Value. 


$100, 918 

44,295 

25,399 

325,767 

230,963 

26.851 

193,890 

86.995 

25,830 

4,050 

1,550 

900 

494 

1,064 


263,404  , 1,018,466 


Yield  of  shad  in  the  Middle  Atlantic  States, 


New  York. 


New  Jersey 


Aviparatus. 


Number. 


Value 


Special  apparata^ : 

Seines 

Gill  nets 

Fyke  nets 

Dip  nets 

Total 


82, 622 
060,923 


$10,668 
139. 932 


743,  .'>45 


211,223 

2,600.100 

32, 500 


$43,  733 

385.880 

5.261 


156.600  •      2,843,823 


434,883 


Other  apparatus: 

Seines 

Pound  nets 

Fyke  nets 

Total 


Grand  total. 


412 

10. 163 

8J26 

19.40r 
•627946 


80  ' 
2.456 
^2,073  I 

4.  609' I 
101. 2W» 


9.107 

26,6e2 

4.490 

40, 259 
2.884,082 


1,719  ' 
6,026  , 

"     8,'555 
443,438 


8.118 

2,029 

743,  ,535 

128.249 

1 

120  . 


120 


25 


743, 655 


128,274 


Appara*ns. 


IX'laware.  Maryland. 

Number.    Value.  >  Number.      Vrdue. 


Virginia. 


Total. 


Nuiiil>er.     Value.     NnmlM'r, 


Special  apparatus : 

Seines 32,964     $7,140 

Gill  nets 394,952     57.418 

Pound  nets | 

Fvke  nets 

Dip  nets 

Total 427,916     64.558 

Other  apparatus: 

Seines 

('fill  nets 

Pound  nets 

Fvke  nets 

^iD(»r  ajiparatus ^_^ 

Total ~     992  141 

Grand  total 428,908     o4.01«) 


I  I 

360.072     $47,280        117.946 
1.018, 263      121 ,  HOC  ;     708,  240 

2.>4.  832  .     31 .  896  , 1 ,  020,  019 


$209,587 

822.  665 

148. 427 

5.  261 

_  2.J)21» 

1 .  t>42. 1 67      201 ,072    1 .  846,  2U5     2i »2.  607   8,  247.191    1,1  «7.  969' 


$12,994    1,243.442 

73.082    5.  688.  28<) 

116,531  ,1.274,851 

32. 500 

8,11H 


Value. 


28..')26         4.213 


.'i«0 
426 


80 
01 


16.160 

11».  678 

8.  .'{71 

__  4.080 

76,  815 
1.718.982 


1,8.53 

2,  652 

1.023 

762 

"io754>3 


705 

4,  4:56 

.{5,  345 

12, 843 

30 

'53;  3<i8 


67 

3^7 

3.146 

1.  183 

4 

4,787" 


38.  750 
20, 5(M$ 
92,414 
35,076 
4,119 
190. 955 


6,079 
2,  240 

14,360 

5,175 

766 

28.  620 


21 1 .  575    1.  899,  573     2u7. 394    M,  ilin.  146    1. 216,  589 


»*■• 
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The  average  price  of  the  shad  varies  considerably  with  the  apparatus  aud  the 
State  in  which  the  lish  are  taken.  Considering  the  aggregate  catch,  the  fish  obtained 
with  seines  have  a  liigher  valuation  than  those  secured  by  other  means,  and  the  shad 
taken  in  New  York  bring  the  best  price. 

Jlie  araratje  prices  rvceivvdfor  nhad  in  1801^  specified  hif  States  and  by  apparatus  in  which  taken 


States. 


New  York  .... 
New  Jersey . . . 
PennBylvania. 

Debiwnrc 

Marjinnd 

Virginia 


Total 


Gill  net.H. 


CentM. 
21.2 
14.8 
14.5 
11.5 
12.0 
10.3 

14.4 


Pound 
iietM. 

Seines. 

Cents. 

Cent*. 

24.2 

20.2 

22.6 

20.6 

19.0 

14.1 

21.7 

12.6 

12.9 

11.3 

14.1 

Fyke 
nets. 

All  other 
nets. 

Cent*. 
23  5 
16.4 

CenU 

20  8 
14.3 

25.0 

ToUl. 


12.2 
9.2 


18.7  i 
10.3  I 


Cents, 
21.1 
15.4 
17.2 
15.1 
12.3 
10.9 


11.9 


16.8 


15.4 


22.8 


14.4 


THE   GENERAL  MOLLUSCAN  FISHERIES. 

The  taking  of  economic  mollusks  is  the  most  important  branch  of  the  fishing 
industry  of  the  ^liddle  Atlantic  States.  More  persons  are  engaged  and  more  capital 
is  invested  in  the  shellfish  fisheries  of  the  region  than  in  all  other  branches  combined, 
and  the  value  of  these  products  is  about  four-fifths  that  of  the  entire  fishery  output. 
The  mollusks  which  have  commercial  importance  are  oysters,  mussels,  scallops, 
quahogs  or  hard  clams,  soft  clams,  and  several  species  of  univalve  shells  locally 
known  as '^jingles "  and  "quarter-decks,"  which  are  employed  in  oyster  planting. 
The  appended  tables  relating  to  1891  indicate  the  various  phases  of  the  business. 

Of  49,053  persons  engaged  in  the  fisheries  for  mollusks,  21,878  were  in  Maryland 
and  16,352  in  Virginia,  in  addition  to  the  large  number  of  employes  connected  with 
the  oyster-shucking  and  oyster-canning  trades,  which  are  not  now  under  consideration. 

The  capital  invested  in  the  molluscan  fisheries  was  $6,154,329,  of  which  $2,562,178 
is  credited  to  Maryland,  and  over  $1,000,000  to  each  of  the  States  of  Virginia,  New 
York,  and  New  Jersey.  Of  the  3,008  vessels  employed  in  taking  shellfish,  1,223  were 
in  Maryland,  707  in  Virginia,  516  in  New  York,  and  496  in  New  Jersey.  The  trans- 
porting fleet  numbered  723,  of  which  611  were  in  Maryland  and  Virginia.  Over 
21,500  boats  were  employed,  of  which  6,974  were  in  Virginia  and  6,692  in  Maryland. 

The  value  of  the  mollusks  taken  was  $13,690,810.  Of  this  amount  Maryland 
had  $5,304,092,  New  York  $3,570,211,  Virginia  $2,560,378,  New  Jersey  $2,059,481, 
Pennsylvania  $124,420,  and  Delaware  $72,228.  The  quantity  of  products  taken 
was  23,112,640  bushels,  of  which  oysters  constituted  21,346,107  bushels,  valued  at 
$12,402,925,  and  round  clams  or  quahogs  1,088,438  bushels,  valued  at  $1,068,904. 
Oysters  are  taken  by  citizens  of  every  State  of  this  region,  and  quahogs  in  every 
State  but  Pennsylvania,  while  soft  clams  and  mussels  have  commercial  importance 
only  in  New  York  and  New  Jersey,  and  scallops  and  shells  only  in  New  York. 

y 

Persons  engaged  in  the  molluscan  fisheries  of  the  Middle  Atlantic  States. 


States. 


New  York 

New  Jersej' . . 
Pennsylvania 
Delaware  .... 

Maryland 

Virginia 

Total... 


Fishermen. 

Transporters. 

Total. 

5,970 

4.677 

233 

265 

20,434 

15,042 

101 
134 

6,071 

4.811 

233 

308 

21.878 

16,  352 

1 

43 

1.444 

710 

47.  221 

2,432 

49,653 
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Apparatus^  vessehy  hoatSy  and  shore  property  employed  in  the  moHuscan  fisheries  of  the  Middle  Atlantic  States, 


Sutes. 


Value  of 
appara- 
tus. 


Ves8t*lM  liHbinj;. 


Vessels  transporting.         lioats  (Hbure;. 


Floats 
and 


Total 


Xew  York... 
New  Jersey  . . 
Penns3'lvania. 

Delaware 

Maryland 

Virginia ,      75,511 


;  $119,912 

62,949 

5.(>a5 

2, 522 

'     192, 826 


No. 


516 

496 

41 

25 

1,223 

707 


Value       Value  of ;  ^r  Vfti„«       Value  of     ^r  Valne  '*^**"'     investment. 

^■*"®-        outfit.       -^o-       ^a»«^-        outtit.        ^^-    I    ^*'"®-      property. 


1391, 270 

479, 070 

73,650 

21,525 

877.  505 


#55.682 

106.545 

ll,5i5 

3,390 

325.  a">8 


41       $44. 100 
55  •       70,250 


16 
399 


13, 250 
569,000 


385, 160  I     132. 875       212       242.  895 


$5,  710  ,  4,  819  I  $318. 985     $144.  500  $1,  080, 159 

7.  636  I  2. 918  j     185, 292       166.  380  1,  078. 122 

, ' 90,210 

1,975    112  1    1.746  ■    2,860  47.268' 

59,190  6.092  I  516,849    21.350  2,562,178  ' 

29,421   6,974  1  412.030  1   18,500  1,296.392 


Total...   458, 555  3, 008  i2, 228, 180   635,675   723  j  939.495   103,932  21.515 


1,  434, 902   353,  590   6, 154, 329 


Products  of  the  molluscan  fisheries  of  the  Middle  Atlantic  States. 


New  York. 


Species. 


New  Jersey. 


Pennsylvania. 


Oysters 

Oiiahogs  or  hard  clams  . . 
Soft  clams  or  lon;s;  clams 

Mussels 

Scallops 

Shells 


Bushels. 


2,611.062 

565,565 

150.550 

2.100 

69,565 

372  580 


Total 


3,  771,  422 


Value. 


$2. 748,  500 

650,621 

105, 891 

900 

48,340 

15,950 

3.570.211 


Bushels. 


Value. 


Bushels. 


Value. 


2, 302, 081 

431,753 

82,700 

300 


$1, 6.39, 648 

371,9:^3 

47,700 

200 


169, 100  I      $124, 420 


2,817.134         2,059.481 


169.100 


124, 420 


Delaware. 


Maryland. 


Virginia. 


Busbc*l8.  Value.    Bushels,  i    Value.      Bushels. 


Oysters 

oiiahogs  or  hard  clams  . . 
Soft  clams  or  ling  clams 

Mussels 

Scallops 

SheUs 


156,720   $70,134   9.945,058    $5,295,866 


Value. 


2,740  ,     2,094 


Total 159,460 


18,470 


8,226 


6,162,086  $2,524,348 


69.910 


36,030 


Total. 
Bushels.        Value. 


21,346.107   $12,402,925 


1,088,438 

233. 250 

2,700 

69,565 

372, 580 


1,068,904 
153,591 
1,100 
48.340 
15,950 


72, 228  9. 963, 528  5,304.092  6, 2:)1, 996  2,560,378  23, 112, 640  13,690,810 


THE   OYSTER  INDUSTRY. 

The  following  series  of  tables  illustrates  the  extent  of  the  most  importjint  branch 
of  the  fishing  industry  of  the  Middle  Atlantic  region.  In  the  consideration  of  the 
general  molluscan  fisheries,  the  oyster  fishery  was  included,  but  no  separate  figures 
for  the  persons  and  for  the  vessels,  boats,  and  a])paratus  were  given,  and  the  shore 
industry  connected  with  the  fishery  was  not  shown. 

It  appears  from  the  first  table  that  G0,631  persons  were  engaged  in  this  industry, 
of  whom  13,102  were  vessel  fishermen,  29,479  boat  fishermen,  2,418  transi)orters,  and 
15,542  shore  employes.  In  each  of  these  items  Maryland  held  the  first  rank,  and  the 
total  for  the  State  was  32,104. 

The  capital  invested  in  the  oyster  industry  was  $13,047,094,  of  which  more  than 
half,  or  $(],(J97,302,  is  to  be  credited  to  Maryland.  The  2,839  fishing  vessels  employed 
were  valued,  with  their  outfits  and  apparatus,  at  $3,018,003,  and  the  723  transporting 
vessels  had  a  value  of  $1,039,802.  The  value  of  the  17,830  boats  used  in  the  shore 
fisheries  was  $1,222,35(5,  and  the  ai)paratus  employed  in  connection  with  the  boat 
fishing  had  a  value  of  $189,118. 

The  output  of  the  oyster  fisliery  was  21,346,107  bushels,  value<l  at  $12,402,925. 
The  yield  in  the  vessel  fishery  was  9,408,15(5  bushels,  valued  at  $5,614,308,  and  in  the 
shore  fishery  11,877,951  bushels,  having  a  value  of  $(5,788,557.  The  shore  fishery  was 
more  important  than  the  vessel  fishery  in  Xew  York,  Maryland,  and  Virginia.     In  the 
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Talue  of  its  oyster  fishery  New  York  ranks  next  to  Maryland,  although  the  quantity 
of  oysters  taken  is  less  than  half  that  in  Virginia. 

Persons  engaged  in  the  oyster  industry  of  the  Middle  Atlantic  States, 


States. 


New  York... 
New  Jersey  . 
Pennsylvania 

Delaware 

Maryland  — 
Virginia 

Total.. 


In  vessel 
fishery. 

. 

In  shore 
fishery. 

On  trans 
porting 
vessels. 

On  shore, 

in  markets, 

etc. 

Total. 

1,126 
1,647 
233 
103 
6.862 
3,221 

2,458 
1,942 

96 
134 

1,145 

329 

172 

353 

11.293 

2,250 

4,825 

4,052 

405 

153 
12, 505 
12, 421 

43 

1,444 

701 

652 
32.104 
18,593 

13, 192 

29,479 

2,418 

15, 542 

60,631 

Vessels,  boats,  apparatus,  shore  property,  and  cash  capital  employed  in  the  oyster  indu8*..'y 

of  the  Middle  Atlantic  States. 


Designation. 


New  York. 


No. 


Vessels  fishing 

Tonnage 

Outfit 

Dredges 

Tonga  and  rakes 

Vessels  transporting  ...... 

Tonnage  

Outfit 

Boats  fishing 

Dredges 

Rakes  

Tongs 

Shore  property  and  fioats. 
Cash  capital 


441 
4,556 


1,465 

1,420 

41 

796 


Value. 


$357, 457 


84,635 

34,380 

6,690 

44,100 


2,771 
1,310 
1.260 
3, 937 


5,710 

206,  505 

13, 150 

9,917 

24,266 

674, 550 

828,000 


Total 


2, 289, 360 


New  Jersey. 


Pennsylvania. 


No. 


402 
6,540 


Value. 


No. 


Value. 


$430, 995 


1,  520 
13 
55 

1,033 


95, 170  I 
38,930 
60 
70, 250 


41 
1,007 


164 


$73,650 


11, 525 
5,035 


2,123 
28 
40 

2,430 


7.638 

145,599 

675 

160 

11,472 

226, 380 

467,850 


1, 495, 177 


284,500 
183, 750 


558,460 


Designation. 


Delaware. 


No.       Value. 


25   $21,525 
304 

3, 390 
2,110 


100 


13,250 


Vessels  fishing 

Tonniigu 

Outfit 

Dredges 

Tongs  and  rakes '.': 

Vessels  transporting I  16 

Tonnage 224 

(Jnttit I I     1,975 

Boats  tishing !        103       1, 586 

Dredges ■ ] 

-Rakes 

Tongs ^         103  I        412 

Shore  ]»roperty  and  floats 19, 880 

Cash  capital 18, 500 


Maryland. 


Virginia. 


No. 


1,223 
20, 981 


2,419 

494 

399 

13,111 


Value. 


$868, 505 

'325,658 

111,374 

4,287 

569,  000 


No. 


Value. 


Total. 


No. 


Value. 


5,  859 
1,726 


59,  190 

456,  636 

8, 363 


707 
8,155 

"**466* 
1,367 
212 
5,114 

6,  974 
99 

$385, 160 

132,775' 
18,210 
6,482 
239, 895 


2,839 
41,543 

"6,'i28'i 
3.294 
723 
20.  278 


$2, 137,  292 


28,796  ', 
412,030  ! 
4,045  I 


12,367  I   69,814  i 

2,282,525  ! 

1,941,950  ', 


9,880 


46. 844 
356,  9:50 
293,  000 


17, 830 
3.163 
1,300 

28,717 


653,153 

210.  039 

17,519 

936,  495 


Total 


82,628  6,697,302  ; 1,924,167 


103,  307 

1,222,356 

26,233 

10,077 

152,  808 

3, 844,  765 

3,733,050 

i    

13, 047,  094 


Yield  of  the  oyster  fishery  of  the  Middle  Atlantic  States. 

Vessel  fishery-.  Shore  fishery.  Total. 

Statvs.  — 

Busluls.  Value.  Bushels.  Value.  Bushel.s.  Value. 

New  York '  1.  282.  252  !  $1,  ia5,  549  1,328.810     $1.  .562.  960  2,011.062  $2,748,509 

New  Jersey 1 .  491>.  759  !     1 ,  018,  302  802,  322           621.  346  2.  302,  081  1,  639,  648 

renusvlvaiiia 169.100,        124.420    10!).  100  124,420 

Delaware 59,000  1          43,650  97.720             20.484  156.720  70,134 

Maryland 4,814.114'     2,615,840  5,130,944       2.680.020  9.045,058  5,295,866 

Virginia 1.643,931           620.007  4,518.1.55       1,897,741  0,102,086  2.524,348 

Total 9,  468. 156       5,  614,  368     1 1, 877.  951        6.  788,  557      21.  346, 107      12.  402, 925 
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THE  LOBSTER  FISHERY. 

Although  the  taking  of  lobsters  is  not  one  of  the  prominent  branches  of  the 
fishing  industry  of  this  region,  it  possesses  special  interest  in  that  the  lobster  here 
reaches  the  southern  limits  of  its  range  as  an  economic  product,  Delaware  being  the 
southernmost  State  in  which  it  is  obtained. 

Eighty-four  persons  in  the  three  most  northern  coast  States  of  the  region  were 
engaged  in  this  fishery  in  1891 ;  of  these,  55  were  in  New  York,  27  in  New  Jersey,  and 
2  in  Delaware.  The  pots  used  numbered  3,235  and  had  a  value  of  $4,987.  The  catch 
consisted  of  338,957  pounds,  for  which  the  fishermen  received  $28,528.  The  yield  was 
largest  in  New  Jersey,  but  the  value  of  the  output  was  greatest  in  New  York. 

Extent  of  the  lobster  fishery  of  the  Middle  Atlantic  States. 


DeHignation. 

Persons  employed 

Apparatus, vesselH.  nod  boats: 
Pots 

New  York. 

Xew  Jersey. 

DelaM 

are.                  Total. 

Numlier.  Taluo. 

Xural)er.  Value. 

Number.  | 

2 

1 

Value.  Number.  Value. 

55   

27    

84    

2,240  ,  $3,469 

2  .    8,020 

1,860 

■ 

955  1  $1,418 

1  I     1,100 

375 

40 

$100 

3. 235  '  $4. 987 

3  i    9,120 

2. 235 

Vessels 

1          Outfit 

I      Boats 

34  1     1,140 

12           870 

1 

40              47  1    2,050 

Total   

14,489 

3, 763 

i 

1 

140  1 18.392 

Products : 
Lobsters ixMinds- . 

165,093     IS.a'iS 

1 

165,664     12,463 

1 
8,20U 

1 

410     338, 957     28, 528 

1 

THE   SEINE   FISHERIES. 

The  seine  is  one  of  the  most  generally  used  forms  of  apparatus  employed  in  the 
fisheries  of  the  region,  and  in  some  States  and  some  fisheries  is  more  i)rominent  than 
any  other  means  of  capture.  The  output  of  the  seines  is  larger  and  more  valuable 
than  that  of  any  other  apparatus  used  in  taking  fish,  considering  the  entire  region. 
The  extent  of  the  fisheries  thus  i>ro.secuted  is  shown  in  the  following  tabulations. 

The  number  of  persons  engaged  in  seine  fishing  jn  the  Middle  Atlantic  States  in 
1891  was  8,157;  the  number  of  seines  used  was  1,808,  valued  at  8278,230;  the  number 
of  vessels  engaged  was  80,  valued  at  8535,000;  the  boats  used  numbered  2,187  and 
were  worth  $131,425;  the  value  of  the  shore  proi)erty  was  879,557;  the  total  invest- 
ment was  81,113,210;  the  quantity  of  juoducts  taken  was  278,159,491  pounds,  for 
which  81,427,790  was  received. 

The  most  valuable  fish  taken  with  seines  is  the  menhaden;  this  is  also  secured  in 
larger  quantities  than  any  other  fish.  The  catch  in  1891  was  245,861,220  ])ound8, 
valued  at  8580,677.  Almost  the  entire  yield  is  taken  with  vessels  employing  purse 
seines.  The  shad  ranks  next  in  value,  although  the  alewives  are  obtained  in  larger 
quantities.  The  i)roduction  was  4,624,(J45  pounds,  having  a  value  of  8215,666.  Of 
alewives,  16,622,8:34  pounds  were  taken,  worth  8136,411;  of  scjueteague,  3,176,675 
pounds,  valued  at  899,932;  and  of  striped  bass  893,065  i)()unds,  with  a  value  of 
$90,087. 

Of  the  prominent  fish  taken  with  seines,  the  menhaden  is  most  valuable  in  New 
York,  the  squeteague  and  the  yellow  perch  in  New  Jersey,  the  shad  in  Pennsylvania, 
the  alewives,  the  white  perch,  and  the  striped  bass  in  Maryland,  and  the  8i)ot  in 
Virginia. 
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Persona,  apparatus,  vessels,  boats,  and  shore  property  employed  in  the  seine  fisheries  of  the  Middle 

Atlantic  States. 


States. 


No.  of 
persous. 


New  York  . . . 
New  Jersey . . 
Pennsylvania 

Delaware 

Maryland 

Virginia 

Total  .. 


Seines. 


No. 


1 

1,410 

327 

1,459 

372 

731 

151 

694 

203 

2,487 

536 

1,376 

219 

8,157 

1,808 

Value.       No. 


$75, 640 
38, 022 
19, 405 
10,263 
76,  780 
58,120 


26 
11 


13 
30 


Vessels. 


Value. 


Value  of 
outfit. 


$245,000 
40, 050 


20,500 
229, 450 


278,430  j      80  ,     535,000 


$47, 655 
10. 987 


4,010 
26,346 


88,998 


Boats. 


No 


385 
423 
284 
217 
596 
282 


i     Shore 

Value,     property. 


ToUlin- 
vestment. 


$27,980 
17, 476 
13,155 

4,610 
58,764 

9,440 


$4,886 

9,340 

6,357 

2,230 

26,644 

31,100 


2,187   131,425  '   79,657 


$401, 161 

115, 875 

87,917 

17, 103 

186,698 

354,456 


1, 113. 210 


Products  of  the  seine  fisheries  of  the  Middle  Atlantic  States. 


New  York. 


Species. 


Pounds. 


Ale  wives 
Bluefish  . 
Catfish  .. 
Drum 


Eels 

Flounders 
Kinefish.. 
Menhaden 
Mullet.... 

Perch 

Pike 


1, 136, 597 

1,  230,495 

17,025 


Value. 


$14,615 

50, 228 

996 


10,  748 
15,650 

124,  318 
99, 057,  690 

160,060 
41,  808 


Sea  bass 

Shad 

Sheepshead 

Spanish  mackerel. . 
Spots  and  croakers 

Squeteague 

Striped  bass 

Sturgeon  

Suckers 

Tautog 

Tom  cod  or  frostfish 
Other  fish 


248,614 
332, 085 


725 

750 

7,759 

288,123 

7,878 

2,901 


12,715 
16, 748 


New  Jersey. 


Pounds. 


57,604 


401.030 
95,503 


1,800 

179, 150 

78,197 


4,031 


19, 803 
8,406 


110 
7,166 
2,997 


1, 783, 470 

29,900 

88,609 

95,240 

72,200 

95,500 

17,400 

16, 441, 436 

88,350 

573, 773 

17,585 

8.400 

788, 175 

6,000 


11, 200 
775,  600 
180,658 


Value. 


$12,128 

1,567 

4,824 

203 

4,518 

4,260 

1,142 

42, 955 

4,902 

30.921 

1,738 

458 

45,452 

955 


Pennsylvania. 


Pounds. 


2, 104, 700 


Value. 


$10,948 


31,483  ;        1,754 


6,495 
975 


368 
87 


1, 575, 309 


521 
36,989 
27,276 


10,730 
1,900 


417 
136 


38, 040 


1,715 


Total 103, 188, 374       445, 951 


21. 124, 166       223,  077 


5,280 


23,100 


81,772 


632 


1,137 


69, 905  I        3,  600 


3, 817,  247       100, 208 


Delaware. 


Maryland. 


Virginia. 


Total. 


Species. 


Pounds.      Value.     Pounds.       Value,  i     Pounds.       Value.       Pounds. 


Value. 


Ale  wives 

liluefish 

Catfish 

Drum 

Eels 

Flounders 

Kinjrfi.sh 

Menhaden 

Mullet 

Perch 

Pike 

Sea  bass 

Shad 

Sheepshead  

Spanish  mackerel. . . 
Spots  and  croakers 

S<|uetee^uo 

Striped  bass 

Sturgeon 

Suckers 

Tautog 

Tomcotl  or  frostfish 
Other  fish 


515.  G40     $7, 178 


21,000 
30.  000 


1,135 
380 


5,000 


108 


8,  000 
3,800 
143, 7H0 
7,800  • 


40 

114 

8,  220 

558 


9, 356, 231 
110,  519 
373.  257 


$75, 547 

5.  026 

13, 194 


40, 176  I       1,  685 


115,374       7,140 


29,  568,  400 

44,  300 

917,607 

189.  677 

110.000 

1.414.^54 


62.511 
1,586 

39,015 

11.6:{2 
4,400 

51,493 


1,  733.  846 
253.  820 
110.995 
600 
1,568 
4,000 
44,  935 
100.  785,  700 
101,  700 
135,  350 


$1.5, 995 

8,781 

3,  214 

30 

94 

120 

4.214 

187,  048 

2.196 

4,880 


6.000 
398, 848 


360 
13, 061 


13.  900 

1,114.900 

44,850 


811 

16,  188 

5,  95H 


5,200 


266 


4,  267 

OH.  073 

197.  560 

486.001 

6.940 

81,100 


640 

2,  907 

8. 103 

41,027 

317 
2.096 


288,  534 
687, 585 

80.  773 
«.  530 

17.660 


11.810 

18. 7,'>9 

6,888 

261 

505 


159,374         4.617 


213.618         6.206 


16, 630, 

1,624, 

642, 

125, 

124. 

120, 

186, 

245,  861, 

398, 

1,818, 

216, 

373, 

4,624, 

6, 

61, 

381, 

3, 176, 

893, 

13, 

137, 

3, 

179, 

5.^)9, 


484 
734 
369 
840 
692 
150 
653 
226 
210 
873 
037 
014 
645 
000 
871 
709 
675 
065 
470 
790 
700 
150 
134 


$136, 
65, 
25. 

7, 
6, 
13, 
680, 
16, 
86. 
14, 
17, 


411 
602 
117 
613 
022 
298 
115 
677 
676 
305 
025 
933 


Total '  2, 029, 244  48. 156  43, 128. 398  325.  976  104.  872,  062  284.  422  278, 159, 491 


215,666 

055 

4.671 

16,139 

99.932 

90,087 

578 

4,421 

246 

7,166 

19, 135 

1,427,790 
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THE  GILL-NET  FISHERIES. 

In  1891  the  gill-net  fiaberies  of  this  region  gave  employment  to  9,134  i>or8on8,  a 
larger  number  than  was  found  in  any  other  fishery,  with  the  exception  of  the  oyster. 
Of  these,  2,368  were  in  New  Jersey,  2,235  in  Maryland,  1,604  in  New  York,  1,564  in 
Virginia,  906  in  Delaware,  and  397  in  Pennsylvania. 

Of  the  total  amount  of  capital  devoted  to  this  fishery,  viz,  $8:>0,182,  $419,722 
represented  the  30,158  gill  nets  employed;  $328,282  the  5,079  boats  used,  and  872,178 
the  shore  property  recjuired  for  the  proper  prosecution  of  the  fishery.  Maryland 
had  a  larger  number  of  nets  than  any  other  State;  but  the  value  of  the  nets  was 
greatest  in  New  Jersey,  and  the  aggregate  investment  in  the  latter  State  was  also 
greatest. 

The  yield  of  the  gillnet  fisheries  was  33,682,198  pounds,  valued  at  $1,159,031. 
The  fishermen  of  New  Jersey  took  10,586,442  pounds  and  received  $435,908  for  their 
catch.  New  York  is  credited  with  an  output  of  4,953,280  pounds,  valued  at  $222,014. 
Maryland  ranks  third,  with  8,571,287  pounds,  for  which  $217,088  was  received.  Vir- 
ginia fishermen  took  4,857,214  pounds,  having  a  value  of  $124,617. 

The  preeminent  fish  in  the  gill-net  fishery  is  the  shad;  the  catch  was  20,515,161 
pounds,  worth  $824,936.  Bluefish,  squeteague,  striped  bass,  sturgeon,  and  alewives 
are  the  next  important  species. 

Persons,  apparatus,  boats,  and  shore  property  employed  in  the  gill-net  fisheries  of  the  Middle  Atlantic  States, 


States. 

Xo.of             Gill  nets. 

persons.       ^,           ,^  . 

>o.         \  alue. 

New  York 

1 
1.  664       6,  402       $88,  450 

New  JeTHOV 

2,368       3. 98;{       129,832 

PennsvlvaDia 

397           2i)9         21. 450 

Delaware 

906       1.586         33,946 

Marvlflind . 

2,235     11,9JK>       100.014 

Virinnia 

1.564       5,979         46,030 

T 

Total 

9, 134     30. 158       419,  722 

^«*^**''-  I    Shcire  Total 

-r,  ,  propertv.     Jn^est- 

>  alne.    i  '        ment. 


Xo. 


995 
1,261 

211 

471 
1.194 

947 


14.1.  014 
12,  705 
22, 132 
74,  571 
16. 145 


5, 079   328,  282 


$59,715   $15,566  $163,731 


44.742 

480 
1,250 
2,280 
7,860 


317,588 
34,635 
57,328 

176.865 
70,035 


•2,178       820,182 


Products  of  the  gill-net  fisheries  of  the  Middle  Atlantic  States. 


Specie^. 


Ale  wives  . 
BlucHsh  .. 

Cod 

Menhaden 
Mullet.... 


New  York. 


Pounds.        Yalue. 


New  Jersey. 
Pounds.  Yalue. 


Pennsylvania. 


Pounds.        Yalue. 


.987. 440 
709.650 


$7, 780 
37, 467 


13.  700 
254.  6(K) 

45.800 
214,  763 


$160 

11.767 

1,603 

1,507 


222.000 


$2,475 


Perch 

Pike 

Sea  bass 

Shad 

Spanish  mackerel. 
Spotnand  croakers 

S<|Ueten£nc 

Strii)ed  bass 

Sturgeon 

Suckers 

Other  lish 


Total 


17, 150 


438.517 

14, 200 

7.560 

8, 670 

51,  :{57 


1,527 


75.041  ,        6,617 
2,643,695  |     139.932 


33,500 
l,9iN) 


3,162 
166 


23,153 

1.701 

302  ' 

650 

2,885 


9, 196. 938 

35,410 

1.700 

210,800 

49. 371 

428.  700 

.•)'iO 

98.  760 


385,889       1,088,050 

5,710  ; 

81  ' 

8.407    

6.618  ' 

9.  562  52. 70J» 

15    

1.261  7,800 


44. 448 


640 
390 


4,953,280       222,014         10,586,442       435,908       1,370,550         47.953  J 


Ik. 
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Prodacia  of  the  gill-tict  fiitheriei  0/  the  iliddle  Atlanlio  State* — Continued. 


Sp«i«. 

VeUwan-.               Harj-laod. 

Vlrgi 

«. 

Tolal. 

I-ounilB.  j  Valiw.     Pn.m.1.. 

Value. 

I'd»nd.. 

V^Q.. 

Ppimd..    1    V«I,,B, 

1                ,»«*(. 

lis,Ta» 

B,T82 

1,2M.JM 

"iS 

5,602,B40 
M,  710 

"••Is 
is 
''Si 

1 

Si 

HB,iao 

n,ow|     m 

3S,1«U       1,011 

83,  SIB  '  g,wr2 
lfl:iBO|       BW 

131,000 

4ai!sM 

150.  B83 

1,081 

150,  ono 

4i 

9M 
B4U 

i,3(ij,sao  BT.UB 
».oTo!   e,ii:; 

1,304.S0I)|  30.«8 
IMM  '        828 

a.7S-,787 
^  1D,»T0 

H12;717 

■I:!!! 

1.3M 

6.m 

as 

70, 1*40 
8tl.3fil 

■as 

J51.M9 

S.S58 
8,385 
l.BBT 

11.152 

Spanish  lUDirki'nl 

gqpa::;::::::: 

other  Hah 

TolM 

a,M3,42i  111,461  s,!.7i,287  lan.oga 

'■""■=" 

' 

33,(l«!,lBa    I,l6»,03l| 

THE   PODND-NBT   FISIlIiSKmS. 

Pound  nets  are  operated  iu  all  the  Middle  Atlantic  States  except  FennsylTania. 
The  fishery  is  especially  important  iu  the  Chesapeake  region  on  account  of  the  number 
of  nets  used  and  the  large  quantities  of  fish  taken,  and  in  New  York  and  New  Jersey 
because  of  the  opposition  encountered.  The  extent  of  the  fisheries  with  pound  nets 
proi>er  and  with  the  closely  related  traps  and  weirs  is  indicated  in  the  following  tables, 
which  reliite  to  the  year  1801. 

Of  the  2,512  persons  engaged  in  these  flsherieS;  1,304  were  in  Virginia,  691  in 
Maryland,  261  in  New  Jersey,  244  in  New  York,  and  13  in  Delaware. 

While  Maryland  had  the  largest  number  of  nets,  many  of  them  were  of  small  size. 
The  1,00.^  operated  were  valued  at  only  871,778,  while  941  iu  Virginia  were  worth 
8l(iC,lM)0.  Tlie  263  nets  shown  for  New  York  include  90  trap  nets  operated  by  vessels — 
a  feature  which  is  not  observed  in  any  other  State.  The  value  of  the  l,5r»7  boats  used 
was  $72,01)3.  Of  the  total  investment  of  8'">rjO,470,  Virginia  is  credited  with  51232,446, 
New  York  witli  §127,li20,  and  Maryland  with  $102,293. 

These  nets  took  50,t>.">7,120  pounds  of  lish,  valued  at  §888,083.  The  fishermen  of 
Virginia  caught  23,S51,0r(l  pounds,  for  whicli  they  received  8472,089,  thus  obtaining 
nearly  half  the  quiintity  and  more  than  half  the  value  of  the  pound-not  yield.  In 
Maryland  8,875,190  pounds  were  taken,  worth  8165,423.  The  output  iu  New  York 
was  larger,  viz,  9,iH)9,S2S  pounds,  but  the  value  was  only  8123,834.  The  New  Jersey 
fishermen  took  7,9S)2.260  p(mn<l.-»,  for  which  they  received  $125,100.  Tlie  Delaware 
pound  nets  caught  27,8111  pounds,  worth  81,037.  1  u  some  of  the  States  small  numbers 
of  lobster,  king  crabs,  and  squid  were  also  taken  in  the  pound  nets,  but  are  not  shown 
in  the  table. 

Considering  the  entire  region,  the  most  ]>n>miiiciit  fish  taken  iu  the  pound-net 
fisheries  is  the  squeteague  or  weakfish.  The  quantity  taken  was  0,433,104  pounds, 
valued  at  8180,995.  Shad  ranked  next  in  value;  nf  this  fish,  4,750,243  pounds  were 
taken,  for  which  8102,700  were  reieived.  Aiewivos  to  the  quantity  of  13,035,391 
pounds  wore  obtained;  these  had  a  value  of  8105,53:1.  The  sipieteague  was  the  most 
important  fish  in  Now  York  and  New  Jersey,  the  alewives  were  most  pnmiineut  in 
Maryland,  and  the  shad  had  first  rank  in  Virginia. 
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PeraonSf  apjmratuSf  rensels,  hoatHy  and  shore  property  employed  in  the  pound-net j  trap-net^  and  weir  finheriea 

of  the  Middle  Atlantic  i!>tatefi. 


States. 


.  New  York-. 
New  Jersey 
Delaware  ... 
Maryland  . . 
VirgiDia  ... 


Pound  net8,  trap 

No.  of 

uetH,  and  weirs. 

l>erBon9. 

No. 
263 

Value. 

244 

$71,340 

261 

1H5 

55.370 

12 

20 

305 

691 

1.005 

71,778 

1,304 

941 

166.990 

Vesftclj*. 


No.    V  alue. 

• 


Valuo  ol 
outtit. 


ItoatH. 
No.        Value. 


Shore 
projMirty 


Total 

inve»*t- 

meut. 


21    $17,600       $15,090 


136 
71 
10 

456 

884 


$8,620 

8.382 

115 

19.815 

35.976 


$14,970     $127,620 
23.  939         87, 691 

420 

102.  293 
232,440 


10.700 
29,4S0 


Total. 


2.512       2,414       365.783         21      17,600         15,090       1,557         72,908         79,089       550.170 


Products  of  the  pound-net,  trap-net ^  and  tceir  fisheriei  of  thr  Middle  Atlantic  Staten. 


New  York. 


Species. 


Lbs. 


,  Value. 


N»»w  Jer»ev. 
Value. 


Alewives 38.203 

Blueflsb 166.050 

1.750 


Bonito 

Butter-fish 

Catfish  

Cobia  or  crab-  i 

eater 

Dmm  — 

Eels 75,014 

Fkranders 221,698 

KinKfif*h    or 

whitiug 16,328 


$727 

6,845 

150 

794,046      12,340 


Lbs. 


45.300 
189.979 

54,733 
206.052 


Delaware.  Mar>'lHud. 

Lbs.     Value.      Lbs.       Value. 


Virginia.  Total. 

Lbfi.      !  Value.       Lbs. 


Value. 


$681    13,020        $85  4,895.229    $37,374    8.043.639 

S,547   10(».215       5.033     1,292.398 

2.141    

5,601    1 , 

;    3.340         168      306.546       9.712        442,965 


3,500  i        1  200  : 
4,934      196,867 

2.076  '       2,247  ' 


84 
4.645 

278 

2.304 

6,072  3,985.176]    12.459 

1.300  49 


Mackerel 2.'),017 

ICenhaden 5, 154,424 

Perch 

Pike 

Pumpano 

8cap 310.358 

Sea  bass 140,489 

Shad .36.386 

Sbeepehead 19.523 

Skates 101,897 

Spanish  mack'1 .      17,232 
tmota  and  croak-  j 

ers I      17,501  700         1,08«» 

Sqneteague  ....  1.579.006     48. 107  3,012.290 
Striped  bass.... I     49.468       6.100       17.400; 

Sturgeon 21 ,001  559  ,      23. 930 

Sackers. 

7.i,942        2.98.$  .      12.437  . 


97.430 
21.500 


3,732 
650 


195,250 

117,340 

02.226 

61,885 

79.130 


6.29^) 
500 


6,206 
7.093 
2,456 
3.. 500 
2.022 
3  224 


12.982  311 

29.188  946 

93.318 '  6,020 

17,240  i  2,629 


....  932.720    1.712  5.'<>44,634 

334   673.898   25.925  143,564 

30   115,110   0,932  1  4.820 

93,700 


1,491 


80 


1.340 

979.465   :J4,517  3.645..'ifi3 
1G.2H0 


$66,666  13.035,391  $105333 
47.648  1,757,642  68,073 

56.483;  2.291 

........  1.00(1,098"'  17,941 

14.654   752.851  24.534 


4,948 
2.210 
2.298 
1.700 

2.373 


195.250  4.948 

UlMii  I  2.210 

2:t5.870 '  9.614 

501,950  11.929 


36,981        4.885, 3u,20O        3.024 


97.705  =  4,727 

25,017  2,.301 

10.125  15,116.954  30,968 

6,930        825,052  33.238 

3:J7        120,430  7,299 

9..'i20         93,700  I  »..'i20 

32:j.340l  6.517 

10        171,017 '  8,<f49 

110.681     4,756,243   162.760 

855  I        52.963  6,984 

101,897  2.<>22 

725,910      49.586        810.323  61.319 


21 

70.3:M> 

1,278 

1,«;57 


1.7.-K)' 


265 


Tautog 

Kefuaefish !    286.829 

Other  fish.... 

Totol  .... 


r88.683 


710 
2,924 


27.534 


201  ■ 

561       l,5iH) 


lo 


91.S70        4.6(>4        356,80<J.    13,240  467.311  18.565 

82.3:;5        3.a'i4     1.759.404      58,718  6,433.104  180.995 

27o.fW;r    19.051        256.62:J      21.K24  596.124  49,118 

l.\J05           636        575.:r.>U      16.406  635.450  18,05H 

122.750       3.207         00.220        1.555  182,{»70  4.762 

86,379  3.244 

286.829  716 

130.XU        4.2^0        872.  n80      21.405  1,821.431  29.245 


9.9<K>.828    123.8:J4  7.992.260,  125.100    27  891       l.o:{7  8.875.190    165.42:1  2.3, K5 1.951    472.689  ;"i<»,«.'.7. 120    »»88. 083 


THE   FYKE-NET    AND    TOT    FISHERIES. 

Fyke  nets  and  i>ots  are  very  extensively  used  in  this  region  and  euntribnte  very 
materially  to  the  income  of  a  large  ehiss  of  seniiprofessional  lishemien  as  well  as 
constituting  a  part  of  the  fishing  outfit  enii)loyed  by  regular  fi.^^hermen  who  ojMM-ate 
more  important  kinds  of  apparatus.  These  nets  are  set  in  both  fresh  and  salt  water, 
but  are  fished  in  largest  numbers  in  the  rivers. 

The  number  of  persons  who  <levotcd  more  or  less  attention  to  fyke-net  and  ]»ot 
fishing  was  2,:i70,  of  whom  1.071  were  in  New  York  and  7<>4  in  Maryland.  The  net.s 
used  numbered  47.ri;>5,  and  were  valued  at  >Jl4l,710.  In  op«*rating  them,  l.\<»f>7  Iwat.s 
were  required,  which  had  a  value  of  *.">(>,14r).  The  total  investment  was  thus  3?20O,S55, 
although  many  of  the  boats  wer<*  also  emi)loyed  in  other  fi.sherie.**. 

The  aggregate  catch  of  the.st*  appliances  amounted  to  <>.1>.S'),374  iHmn<ls,  for  which 
the  fishermen  received  8-05,(^2.  The  yi«*hl  in  Xew  York  was:?.:>.'57,9i:5  i>ounds.  value<l 
at  $108,904.     In  that  State  a  larger  quantity  of  salt-water  fish  is  taken  than  else- 


4r>o 
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where  in  tUo  region.  The  valuer  uf  the  fishery  in  the  remaining  States  were  $76^79 
in  Maryland,  t't-tin?!!  in  Xew  JerHey,  $13,170  in  Virginia,  $i>,t)r>l  in  Delaware,  and 
t(>,t>59  in  IVnnKylvania,  The  moHt  import»nt  fish  taken  were  eeU.  flounder  s,  catfish, 
Htriped  hnnn,  white  perch,  yellow  [>erirh,  and  Hhad,  in  the  order  named.  The  small 
qaantitieH  of  king  craba  and  terrapins  tjiken  in  fyke  nets  and  of  lobsters  obtained 
with  iK)tB  are  not  included  in  these  figurcH. 

I'tnoBi,  apiiaralan,  and  h'-al'  tmjiluged  in  thf /gkt.nel  am/  n-l./iol  fi'lierif  of  Hit  Middle  Allamlic  SUita. 


New  York  

1-^ 

2.H2 
11,  ow 

•«».<74 

1,0M 
2,097 

Sfl.  u& 

(101.432 

2V.  212 

;:S 

200.  K» 

-64 

— — 

I'Toduett  of  thf.fske-nrl  and  tei-imt  fither 


of  Iht  Hiddir  Allanlh 


Hrntiiidrn 

SS^'.ii  """"■' 
HbtA.... '.'.'.'.'.'.'.'.'.'. 
SlHitH  •nd  rrorkrn 

S«<l<>t<«e«n 

StriiHMl  bua 


2a.s.u 

40.  HO 


IS,  125 
DT.SOU 
4.\  014 


"■"iJL. 

s.(m| 

*» 

SL 

SS! 

3.482 

«-K«  f 

4.3M  , 

»7 

^S?s 

4  S 

25 

sgi 

1B,1M 

M 
•78 

11. 710  I 

'  'ii,'755T' 
'    25. 781 

"n.'oisT" 


SfhWiU 
Shw).... 


ioiwi  I 


ToMl. 

id>.    Value. 

245     »3.320 
350       l,lgt 


W2       IM.0-.S     1B.07S 
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THE    LINE   FISHERIES. 

In  considering  the  most  primitive  means  of  cai)ture  employed  in  the  commercial 
fisheries  of  the  Middle  Atlantic  region,  it  is  interesting  to  observe  that  lines  yield 
larger  money  retnrns  than  pound  nets,  although  the  quantity  of  fish  taken  is  only 
half  that  obtained  with  pound  nets.  In  Jsew  York  and  New  Jersey,  in  which  the 
pound-net  fishery  has  received  most  attention  from  anglers  and  the  general  public, 
the  value  of  the  line  catch  is  more  than  three  times  as  great  as  the  output  of  pound 
nets,  and  the  quantitj'^  of  fish  thus  taken  in  the  year  1891  was  over  3,000,000  i>ounds 
more. 

Line  fishing  was  followed  in  1891  by  4,6(>9  people.  More  than  one-third  of  these 
were  employed  in  New  Jersey,  whose  line  fisheries  for  bluefish,  sea  bass,  cod,  fiounders, 
and  squeteague  are  very  extensive. 

The  prominent  feature  of  this  fishery  in  New  Jersey  is  the  important  oi>eration8 
carried  on  from  small  boats,  while  in  New  York  there  is  a  considerable  fleet  of  fine 
vessels  engaged  in  the  line  fisheries.  Vessel  fishing  is  also  relatively  important  in 
Pennsylvania,  but  in  the  other  States  only  the  boat  fisherj'  has  any  prominence.  The 
aggregate  amount  of  money  invested  in  this  fishery  in  1891  was  $380,403,  of  which  New 
York  and  New  Jersey  had  $309,205. 

The  line  catch  in  the  entire  region  was  20,183,021  i>ounds,  valued  at  $1,003,096. 
The  line  fishermen  of  New  Jersey  took  14,254,020  pounds,  having  a  value  of  $543,(>87. 
These  figures  include  0,752,447  jwunds  of  bluefish,  worth  $242,232,  and  3,092,850 
pounds  of  sea  bass,  worth  $140,23(5,  both  of  which  fish  are  here  secured  in  larger 
quantities  with  lines  than  in  any  other  State,  (^od,  fl(mnders,  and  squeteague  are 
also  obtained  in  important  quantities  in  the  line  fisheiies  of  New  Jersey.  The  pro- 
fessional line  fishermen  of  New  York  took  0,050,605  pounds  of  fish,  for  which  they 
received  8270,979,  bluefish  constituting  3,372,030  pounds,  valued  at  $141,330,  and 
cod  2,277,458  pounds,  valued  at  $89,921.  In  Pennsylvania  most  of  the  line  catch  is 
made  up  of  sea  bass,  in  Maryland  catfish  and  sciueteague  are  the  more  prominent 
fishes,  and  in  Virginia  catfish,  squeteague,  si)ots,  and  croakers  constitute  most  of  the 
yield. 

There  is  in  all  the  coastal  States  of  this  region,  more  especially  in  New  York  and 
New  Jersey,  an  enormous  quantity  of  fish  taken  by  anglers,  of  which  no  record  can 
be  obtained.  The  fish  thus  taken  in  largest  quantities  are  bluefish,  squeteague,  sea 
bass,  flounders,  and  perch. 

Persotiit,  rensels,  boats,  apparatus,  and  nhore  proper  tij  cmphnjrd  in  the  line  fisheries  of  the  Middle 

Atlantic  Aviates. 


States. 


New  York 

New  Jersey 

IVnnsylvauia . 

Oelaware 

Mnrylanfl 

Virginia 


VetMM'ls. 


Ko.  of     Value  of  - 
pcrHODs.      lines. 


1.166 
1.939 

488 
46 

7«2 
1,268 


Total. 


5,669 


23. 310 


Xo.       Value. 


Value  of 
outtit. 


$11,745  ' 
5,178 
633  ' 
20  . 

43 

12 

9 

$1()0, 325 
18,  2W) 
15. 075 

$48,101 
4,746 
8.710 

2, 272  

3, 462 

•> 

3. 240 

62U 

Boats. 


N 


c». 


304 
986 
206 
26 
524 
1. 113 


Value. 


Shore 
property. 


$34).  875 

$3,420 

64,130 

22,  4a') 

3, 237 

160 

680 

85 

14,623 

3.680 

16.426 

4,275 

66       136.840         62.177  ,     3,249        129.971 


Total 
invest- 
ment. 


$194, 460 

114,  739 

27,815 

78.') 

20,575 

28,023 


34. 1U5       386.403 


^^-:t. 


■*■■¥ 
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Products  of  thr  lime  finherie*  of  the  Middle  Atlantic  States. 


Xew  York. 


New  Jemer. 


Peiin«Tlraaui. 


>;»eci«*«. 


Pounds. 


Value. 


Black  1i4is<4. 
BliietUh  . . . 

IhiBitU 

C*ttl*h 

C««*! 

Dram 


3.372.(l»0         $141,338 


2i-21U 
2,277.4:18 


9:4) 
89.931 


I 


ErU     

Floumler* 

Haadiirk 

Hakf    

Kin^«hi»r  whitin*. 

Perrh 

Pike 


107.737 
147.730 


4.033 


16.63U 
S.612 


91: 


Poanda. 


fi.450 
6.752.447 

11.630 
7«»2. 917 
29.000 
21.250 
004.021^ 
17.940 
12.'»* 
13.5i« 


Value. 

♦774 

242. -^32 

7  704 

^10 

24.  »4 

*  t  i 

7^1 

21.018 

€75 

2C4 

»1 


Poiiod*. 
20.310 

*"iL225 


Vah>e- 
t2.I«r7 

9*7' 


SeaUa«s 

Sberp»liejid 

Skate« 

Spanish  mackerel. . 
Spcta  and  cruakers. 

Squete«eti« 

Striped  UkM 

Tautoe 

Other  l»b 


2M.9V 


9.085 


321.  IW 
29.973 
77.305 
«8.<54 


1«,758 
3.182 
3.730 
2,739 


3.a92,»5A 

2,  I'O 

7.050 

6.0iiO 

Ml  200 

I  »l.3i&i 

14.975 

79.910 

1«.725 


144. 2S« 

320 

353 

2.025 

3,«33 

85.26! 

1.774 

3.313 


'MO 

4.0l«) 

»47.5i« 


S>0 

€M0 

sxns 


18. 

sJisi" 


1,778 


Total 


6.  e5«.  6oe 


:r7»  979 


14.254.f2« 


543. 8e7       1.033.310        Ml5<7 


Delaware. 


MarrUDd. 


Vir^fiaia. 


TotaL 


Species. 


Poa]Hi«.  Value.    Pouada.   Value.     Poaada.    Value.      PMiada.       Vali 


Black  hai^. 
Btu«^l»h  ... 

Bunito 

CattUh  .... 

Cod 

Dram 

Eela 

FToand«T*  . 
Bad^iock  . . 
Hake 


5.000 


77,«10     #2.930 

iJW     260.714    "^.JW 


2.14* 


cs> 


214.  Sit  $ik  047 

340.452  9.225 

«i.5«  i.TTl 

45.510  i  54i 


Kiii^»h  i>r  ^ 

Ptrch 

Pike 

S<ra  buss  — 
Stie*rp«liead 
Skate* 


-bitin;;. 


duo 


36 


41  085 
1.340 
3,  :i7'« 
3.  l;jS 


7«8 

SI 

144 

386 


25.  :AHt 
J.  500 


510 
11^ 


58.971) 
7.«71 


suit 

4<!8 


S{iMiDi:ih  mackerel 

Split.-*  ajitl  cnwike:  *    

Sq:j#rteaijav 26. 300  6:10 

Striptfd  biia>i* 1.  s^i  216 

Taaroz *,U00  320    

Othtrrdi»h 33,085 


98.91^ 
66.000 


3,*72    Lt)2l.>>58     3*.  >« 

10.906    1.333,361      41.704 

4, 711  19.  '>75        I  988 


1.048         »4.340        2.831 


2C7W 

I0.41C733 

90.6M 

<5«.98i 

3.iOa.375 

90ljC2 

^L9S2 

757.275 

16&.670 

12.080 

55.6:» 

61  5»7 

5.340 

4.900.626 

12.956 

7  050 

6.imo 

1.  207.  046 

4.  •K35.  365 

15i».988 

165.305 

218.  154 


82.881 
335 


21, 647 

U4.252 

2.54e 

1.481 


4.565 
294 

2.228 

2.853 

681 

»1.170 

1.305 

353 

1025 

42.349 

155.386 

13.649 

7. 353  i 

7.552  I 


Total 


41  700       1  532     97V.  135     35. 271    3. 227.  >45    lo5. 06u   38.  Ie3. 621    1.  OUS. 


THE   XENHADE>'   INDUSTRY. 

Fishiu;^  for  lutubadt^ii  is  pi-o^cuted  iu  all  the  States  of  this  regiou  except  Penn- 
sylvania. The  fishery  is  more  important  than  in  any  of  the  other  coast  sections,  and 
the  shore  industry  dependent  thereon  is  one  of  the  most  prominent  branches  of  the 
fisheries  in  the  Middle  Atlantic  Stares. 

The  industry  i.s  most  e.xteusive  in  New  York  and  Virginia.  The  former  State  has 
the  larger  investment  in  the  business  and  the  greater  number  of  steam  vessels  engiiged, 
but  the  latter  leads  in  the  number  of  factories,  the  number  of  persc>ns,  the  aggregate 
number  of  vessels  engaged,  and  the  quantity  of  tish  taken.  In  Delaware  the  fishing 
is  carried  on  by  .sinerul  >team  vessel.*<bcl«»ngiug  in  Coimecticut  and  lauding  a  piirt  of 
thii^ir  catch  at  the  two  factories  iu  Delawaie.  The  vessels  and  their  e^juipment  and 
crews  are  cre«lited  to  Connecticut,  and  do  not  appear  in  the  i!cconi]»anying  statistics. 
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The  following  tables  show  for  each  State  the  extent  of  the  fishery  and  shore  busi- 
ness. It  is  not  possible  to  present,  for  each  of  the  years  covered  by  the  flgiires, 
satisfactorily  complete  statistics  for  each  State,  owing  to  the  different  times  at  which 
the  inquiries  in  the  several  States  were  prosecuted. 

Some  vessels  fishing  for  menhaden  in  New  Jersey  sell  large  quantities  of  fish  for 
bait  to  the  professional  line  fishermen.  In  1891,  7,231,500  menha<len  were  thus  sold 
for  $11,575,  and  5,197,000  fish,  valued  at  $16,698,  were  thus  utilized  in  1892.  The 
largest  consumption  of  menhaden  for  bait  is  in  the  extensive  bluefish  and  sea-bass 
line  fishery  of  Monmouth  County. 

Persons  engaged  in  the  menhaden  industry  of  the  Middle  Atlantic  States, 


States. 


J  Fishermen. 

!    1880.        1890.        1891.    I    1892. 


I 


New  York . 
New  Jersey 
Delaware  /. . 
Maryland... 
Virginia 


Total 


1889. 


Factory  hands. 
1890.        1891.    I    1892. 


517 
90  I 
(t)      I 

D      I 


561 

102 

(t)      ' 

32 

661 


560 
120 

(t) 

18 
675 


(*) 
103 

(t) 

(•) 


567  ! 

108 
(*) 
(*) 
(*) 


617 

107 

88 

37 

555 


1,356       1,382 


I 


1,404 


594 
85 
90 
48 

554 


78 
90 

(*) 


1,371 


Total. 


1890.        1891. 


1,178  ;  1,154 

209  214 

88  90 

69  i  06 

1,216  I  1.229 


2,760 


2,753 


*  Complete  data  for  these  years  not  available. 

t  Same  persons  Ush  for  a  factory  in  Connecticat  and  are  properly  credited  to  that  State. 

Factories,  vessels,  etc.,  employed  in  the  menhaden  industry  of  the  Middle  Atlantic  States. 


Factories  in  operation . 

Valae  of  plants 

Cash  capital 

Steam  vessels 

Value 

Outfit 

Tonna^ 

Sail  flahing  vessels  . . 

Value 

Outfit 

Tonnage 

Sail  transporting  ves- 
sels   

Value . 

Outfit 

Tonnajce 

Sfltnes 

Value 

Total  investment 


New  York. 


New  J  erne  v. 


1889. 


12 
$320,900 
$356,000 

24 

$210, 500 

$5.'i,  125 

1, 608. 20 


67 

$39,250 

$979, 775 


1890. 


1891. 


1889. 


189(). 


1891. 


1892. 


Delaware. 
1890.    '    1891.    I    1892. 


13 
$330, 600 
$386,500 

26 

$248, 000 

$56,580 

1,875.02 


13 
$327.  500 
$376, 000 

27 

$245,000 

$58, 107 

1, 875. 02 


t   I 


72 


74 

$43,175         $41,700 
$1,064,855   $1,048,307 


$47,150 

$35, 000 

3 

$24,000 

$.5,168 

114. 25 
5 

$5,800 
$3,190 

100. 26 

3 

$2, 75() 

$:{.'>5 

46. 2H 

9 

$.^,  l.'>0 

$l28..'i«3 


6 
$51,650  I 
$41,000  I 

3 
$24,000  , 
$5.  G.')0  I 
114.25   • 

6 
$:>,  300 
$3,650  i 
113.  6:{ 

6  , 
$4,050 

$.'>:to  ! 

76. 1'.i 

10 

$.'»,  W)0 


6 

$52. 650 

$32, 500 

4 

$31.  MK) 

$6.  672 

169.  58 

7 

$9. 0.'iO 

$4,315 

117.11 

5 

$3, 9.'>0 

$441 

69.41 

12 

$C.  100 


6  i  2  <  2  1  2  i 

$52,650  $20,000   $20,500  $21,000 
$31,500   $13,500   $14,000   1(13,000  I 

3  I , 

$23,000  I ! 

$:>,  938 
126.07 
6 
$12,000 
$.3,785 
137.70 


3 

$3,700 

$381 

41.08 

10 

$5. 450 


$141, 4<K)  $146,678  $138,404  $33,500  $34,500  $24,000 


Items. 


MaryUtiifl. 
1800.  1801. 


Virjiinia. 
ISOO.  ISOl. 


Ti>tal. 
ISIK).  1801. 


FiKitohes  in  oi>eration 

Value  of  plants 

Cash  capital 

Steam  vessels 


Value. 

Outfit 

Tonnage 

Sail  fishing  vessels 

Value 

Outfit 

Tonnage 

Sail  transporting  voasoIs 

Value 

Outfit 

Tonnage 

Seinea 

Value 

Total  investment 


1 

$«,  000 

•> 

$13. 700 
$5,800 
138. 1»6  I 


1 
$4.  .5(10 
$6.  (K>i> 

1 

$7. 2lH» 

$:J,  :i80 

trj.  .•»4 


I 


4 

$2.  8<M> 
$32,  ^6<» 


$22,  G8U 


!!!1."»1.5Ck» 

\\1 

$!♦;>.  i*v 

$42. 101 

661.  IV. 

.;i 
$4.'».  :i<' 

$;<,'»,  *.'.'» 

040.  L'T 

32 

$:n.3j5 

*;{.  .^4^ 

6H».  8«» 

$:;3,  tmk) 

$005.  U20 


21 

$i9:{.9o<i 

$167.0<Mi 

12 

$10.1. 2.'.0 

$.'{9.  ,52:» 

637. 22 

33 

$.'.1.4.V) 

*31».  730 

1  055.  (K) 

30 

#31.(HH> 

$3.  32t; 

704  33 

60 

$;i6.  600 

$66.5,  70t» 


42 
$.'>09. 0.'>0 
$02H,  .700 

43 
$.384.  700 
$110,281 
2,  7«<9.  40 

37 

$51,010 

:»30.  'AKt 

1. 050.90 

$35.  37.') 

$4.  oTH 

763.  M 

146 

$8.').  2:<5 

$1,037,734 


43 
$.'>09. 050 
$505, 5410 

44 

$386. 4.'>0  I 
$107. 6S4  J 
2, 744.  36  . 
40 
$60,500 
$44.0.'»4 
1.172.17 
35 
$:W,  050 
$3,767 
77.i.  74 
146 
$86,  00() 
$1,017,055 


-  ■* 


464 


BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 


7'Wi  utilized  and  products  preitand  in  the  Menhadeu  industry  of  the  Middle  Atlantic  ^States. 


Items. 


X«"W  York. 

18X9.  1891). 


1891. 


1H89. 


New  Jt*r!«**y. 
1«90.  1K91. 


I>elaware. 


18S»2. 


1891, 


1892. 


I  Menhadou  ntilized  (Xo.)  .  185.743,850 
Value $:W1,456 

'■  Gallons  oil  made 1 .257,465 

Value $321,642 


Tons  Urv  scrap  made. 

Value* 

TouH   crude    and    acidu- 
lated scrap  made 

Value 

Total  value 


13.(133 
f255.450 

3.812 

$46,670 

$62:i.762 


Grossprofits $322,306 


205.410,30t> 
$336,185 

;     1,310,775 

$352,793 

14.517 

$286,396 

• 

4.657 

$55.8H4 

$6l»5.073 

$358,888 


160,150.450  31.366.000  Xi.mb.UH)  17,428.8»>U  12.654.5or)  23,926.500  23,009.000' 


r29I,l<» 

1,118,951 

$282,770 

11.406 

$230,917 

2,8:i3 

$33,996 

$547,683 

$•256,518 


$33.0«2 

95.270 

$21,366 

l.Xi'2 

$34,920 

1.330 

$12,604 

$6^.890 

'^'j.808 


$35,776 

99.694 

$19.6:^6 

l,*i70 

$38,980 

J.lrti 
$10,900 
$69,510 
$3:i.74(» 


$21,189 

72,1181 
$18,642  ' 
1.098  j 
$27,592 

260 

$2,366 

$48,600 

:f27.411 


$19,812 

72.«i57 

$22,169 

897 

$23.7:i5 

185 

$2,:r25 

$48,229 
r28,4l7 


r25».907 
107.212 
$29,093 


r-W,760 
1(»5.680 
$27,895 


3,397 
$43,875 
$72,968 
$43,061 


2.988 
$38,826 
$66,721 
$37,961 


Maryland. 


Virginia. 


Total. 


Items. 


1890. 


1891. 


1890. 


1891. 


Menhaden  utilized  (number) 20.579.400         12.5(W.OOO  216.400.500 

Value $25. 724               $15. 625  r237, 923 

Gallons  oil  made {              30,550,              32.900  293.758 

Value I              $7,637                $.'s2i5.  $70,167 

Tons  dr>*  scrap  made 5. 953 

Value. $119,938 

Tons  crude  and    acidulated   scrap  l 

made 1.575                   1.200  14.053 

Value I            $30,725              $19,800  $i:)0.570 

Total  value $38,362              $28,025  $T>,».675 

Grossprofits $12,638              $12,400  $82,752 


191.  3IW.  .500 

r226,641 

396.  .575 

*9:i.  796 

5,835 

$119.  •>*»" 


11.219 

$111.4*22 

$324,443 

197,802 


1890. 

1891. 

476, 085. 300 

405, 371. 250 

$635,608 

♦584,527 

1.734,777 

1.727,756 

$450,233 

$432,526 

22.340 

18,339 

$445. 314 

$377,734 

21.385 

18,909 

$228. 079 

$211, 479 

$1.12.3.626 

$1,021,719 

$488. 018 

$437. 192 

COMPARISONS  WITH  1880. 

The  fi<?ures  obtained  for  the  Teuth  Census  permit  a  fairly  satisfactory  comparison 
between  the  extent  and  condition  of  the  fisheries  of  this  region  in  1880  and  1891. 
While  a  somewhat  different  method  of  treatment  precludes  a  detailed  statistical 
exi>osition  for  the  years  named,  the  general  comparisons  which  may  be  drawn  and  some 
special  data  that  may  be  presented  for  a  number  of  important  items  will  give  a  clear 
idea  of  the  changes  which  have  taken  place  in  the  decade  indicated. 

The  fishing  population  of  the  Middle  Atlantic  States  in  1880  was  ascertained  to 
be  50,853,  of  whom  44,370  were  fishermen  proper  and  15,483  were  shoresmen.  In  1891 
the  number  was  90,923,  consisting  of  73,619  fishermen  and  18,304  shoresmen.  The 
increase  amounted  to  31,070  persons,  or  about  52  per  cent,  and  was  participated  in  by 
every  State.  The  increase  was  apparently  most  marked  in  Pennsylvania,  in  which 
the  figures  show  an  advance  of  over  400  per  cent.  While  it  is  known  that  a  large 
augmentation  in  the  fishing  industry  of  that  State  has  occurred  since  1880,  it  is 
thought  that  the  very  striking  iucrei\se  shown  is  due  to  the  fact  that  the  oyster  vessel- 
fishery  tributary  to  Philadelphia,  which  is  now  very  extensive,  was  not  credited  to 
that  city  in  1880,  but  to  Delaware,  in  the  waters  of  which  State  the  vessels  operated. 
While  Pennsylvania  has  no  oyster-grounds  within  the  limits  of  the  Stiite,  a  good-sized 
fleet  of  vessels  owned  in  Philadelphia  engages  in  the  oyster  industry  of  Delaware 
Bay,  and  it  seems  entirely  proi)er  to  credit  this  business  to  Pennsylvania.  Xext  to 
this  State,  the  greatest  increase  in  fishing  i>opulation  occurred  in  Xew  York,  where  it 
amounted  to  93  per  cent.  The  change  was  least  marked  in  Delaware,  in  which  the 
advance  was  only  13  jyer  cent.  For  the  same  reason  that  the  advance  in  Pennsylvania 
has  been  apparently  more  pronounced  than  was  probably  the  case,  that  in  Delaware 
has  been  less  so.  These  remarks  apply  also  to  the  investment  and  catch  in  the  two 
States  nameil. 
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The  investment  iu  the  tisbiujj:  industry  in  1880  was  814,59G,7.'59;  in  1891  il  was 
$4,721,905,  or  32  per  cent  greater.  The  increase  occurred  in  New  York,  N(»w  Jersey, 
Pennsylvania,  and  Maryland,  while  the  other  States  showed  a  decline.  About  200 
fewer  vessels  were  employed  in  1891,  but  the  value  of  vessels  in  the  hitter  year  was 
somewhat  greater,  indicating  an  improvement  in  their  size  and  quality.  The  number 
of  boats  employed  increased  about  15,000  and  their  value  $800,000.  The  use  of  gill 
nets,  pound  nets,  fykes,  jiots,  and  minor  ai)paratus  greatly  increased.  Perhaps  the 
most  remarkable  change  in  resi)ect  to  the  apparatus  emidoyed  was  in  the  pound  nets. 
Of  these,  only  348  were  operated  in  1880,  while  in  1891  there  were  2,414.  In  Maryland 
the  number  rose  from  83  to  1,005  and  in  Virginia  from  185  to  941.  The  only  important 
form  of  apparatus  which  underwent  a  decline  was  the  seine,  of  which  2,580  were  used 
in  the  former  year  and  only  1,808  in  the  latter.  The  decrease  occurred  in  New  York, 
New  Jersey,  and  Delaware.  The  shore  propertj'^  connected  with  the  industry  was 
augmented  more  than  55  per  cent,  and  the  cash  cai)ital  increased  about  13  per  cent, 
although  in  Virginia  there  was  a  conspicuous  diminution  in  the  last-named  item. 

Reducing  all  the  products  to  the  common  unit  of  a  pound,  as  explained  in  the 
introductory  chapter,  it  appears  that  in  1880  the  yield  of  the  fisheries  was  002,789,081 
pounds,  valued  at  810,835,2:^.  The  figures  for  1891  are  590,454,309  pounds,  worth 
$19,023,474.  The  apparent  inconsistency  of  a  diminished  catch  and  an  augmented 
value  is  easily  understood  from  an  examination  of  the  table.  The  decreased  yield 
may  be  regarded  as  being  made  up  almost  wholly  of  menhaden,  of  which  148,175,390 
fewer  i)ounds  were  obtained  in  1891  than  in  1880.  The  omission  of  this  relatively 
cheap  fish  from  the  statistics  w  ould  leave  the  year  1891  with  an  augmented  yield  of 
over  75,000,001)  pounds,  having  a  value  of  over  $2,500,000.  The  fishery  objects  which 
have  undergone  a  noticeable  increase  in  importance,  as  judged  by  a  larger  catch,  are 
numerous.  Chief  among  these  is  the  shad,  the  yield  of  which  was  18,000,000  pounds 
greater  in  1891.  The  catch  of  alewives  was  15,613,000  pounds  more,  bluefish  0,820,000 
pounds,  and  sea  bass  4,051,000  pounds,  the  rate  of  increase  for  these  fish  being  148 
X)er  cent,  77  per  cent,  82  per  cent,  and  272  per  cent,  respectively.  Cod,  scup,  sheeps- 
head,  Spanish  mackerel,  and  striped  bass  have  decreased  in  abundance.  The  figures 
for  oysters  show  a  small  increase;  soft  crabs  and  round  clams  present  a  marked 
advance;  while  the  yield  of  soft  clams,  hard  crabs,  and  terrapins  has  greatly  declined. 

The  three  tables  which  follow  give  comparative  figures  for  the  fisheries  of  this 
region : 

Comparative  statement  of  number  of  persons  employed  in  the  fisheries  of  the  Middle  Jtlantic 

States  in  ISSO  and  ISUl. 


States. 


Fishennen    aud 
trausporters. 


1880. 


New  York 4,728 

New  Jersey '  5,  659 

PennHylvaiiia 397 

Delaware 1.662 

Mar\iaiid 15,873 

Virgiaia 16,051 

ToUl 44,  370 


1H91. 


73.  619 


Shoresmen. 


18U0. 


11. -204 

1,616 

10.  107 

561 

1,984 

41 

1.799 

317 

28,  209 

10.135 

20.  :n6 

2,  H13 

15.  -183 


1891. 


2.042 

.'>32 

2«9 

431  > 

11,  7r. 

3, 275 

18.304 


Total. 


1880. 


6, 344 

6,  220 

438 

1,  979 

26.  (JOS 

18.  864 

59.  ^<53 


1891. 


12, 246 
10.  6:i9  I 


7-:  I 


2.230  I 
39.944  > 
23.591 

90.923 


Percent- 

Incn>a8e 

age  of  in- 

or  «le<'r»'a«e 

creaiM' 

in  1891. 

or  decrease 

in  1891. 

-f-  5.9U2 

-f  93.03 

-t-  4,419 

+  71.05 

+  1,835 

+  418.95 

4-       251 

-f   12. 68 

-fl3,9:i6 

+  54.43 

-f  4,727 

-t  25.  C6 

+31,07(; 

.    51.91 

F.  V.  B.  1894—30 
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Comparative  statement  of  the  veaaeU,  boats,  apparatus,  shore  property,  and  capital  employed 

in  the  fisheries  of  the  Middle  Atlantic  States  in  1S80  and  1S91. 


New  York. 


Dcsignatiou. 


1880. 


1891. 


No. 


Vessels 

BoatA 

Seines 

Gill  nets 

Pound  nets  and  weirs. 
Fvke  nets  and  pots  — 
JKdtiscellaneous  appara- 
tus and  outfit 

Shore  property 

Cash  capital 


Total 


540 
3.270 
1,565 
3,366 
53 
3,950 


Value. 


$774,000 

279.  ^5 

127, 003 

70,627 

29.  500 

6,750 


No, 


659 
6, 227 

327 
6,402 

263 
22, 144 


Value. 


$817, 542 
373, 670 
75,640 
88,450 
71,340 
72, 856 


No. 


New  Jersey. 

W. 

1891. 

Value.     1     No. 

i     Value. 

1 

\ 

116.310  309.733 

1.046.900  1  1,794,969 

119,500  ' I  1.679,000 


2.  570.  535 


5,  283.  200 


590 

$545,000 

4.065 

223,963 

4:j5 

38.570 

852 

25,20:i 

27 

19,800 

3,417 

15,966 

132.800 

470.000 

20,000 

1, 492. 202 

6o; 

5.742 
372 

3,983 
185 

C.447 


$649,670 

412.373 

38.022 

129,832 

55,370 

24,220 

209.967 
409, 561 
538.  850 


2, 467, 865 


Pennsylvania. 


Delaware. 


Desi^ation. 


1880. 


No. 


Vessels 

Boats 

Seines  

Gill  nets 

Pound  nets  and  weirs 
Fvke  nets  and  pots. . . 
ifiscellaneous  appara- 
tus and  outfit 

Shore  property 

Cash  capital 


Total 


11 
119 

42 
167 


2.167 


Value. 


$10,500 
9.  572 
8.200 
4,744 


4,334 

4.700 

50,000 

3,000 


95.110 


1891. 


1880. 


1891. 


No. 


49 
837 
151 
209 


2.534 


Value. 


$87, 775 
30.  652 
19, 405 
21, 450 


5,264 

25.682 
450,162 
303,  750 


944. 140 


No. 


839 

245 

1,457 


1,831 


Value.     '     No. 


$51,600 
33,227 
21,330 
27,793 


1,831 

19, 370 

105, 080 

8,000 


41 

946 

203 

1,586 

20 

2,382 


268,231 


Value. 


$34,775 

29,233 

10,263 

33,946 

305 

2,145 

8,215 
44,800 
44,400 


208,082 


E_ 


Designation. 


Vessels 

Boats 

Seines 

Gill  nets 

Pound  net«  and  weirs 
Fyke  nets  and  pots . . . 
Miscellaneous  appara- 
tus and  outfit 

Shore  property 

Cash  capital 


Maryland. 


1880. 


No. 

1,450 
2,825 
140 
1,462 
83 
4,050 


Value. 


Total 


$1. 750. 000 

186.  448 

53, 950 

44, 880 

13,  375 

6,600 

178,340 
1,611,700 
2, 497, 150 


6. 342, 443 


1891. 


No. 


1,627 

9,825 

536 

11,999 
1,005 

14,994 


Value. 


$1, 446, 855 

679, 488 

76,  780 

100,014 

71,  778 

42, 937 

595, 084 
2.  446, 327 
2, 107, 455 


7,  466,  718 


Virginia. 


1880. 


1891. 


No. 


1,446 

6,618 

153 

3,532 

185 

100 


Value. 


$571,000 

292,  720 

70,  970 

35,  220 

98,390 

900 

355.  283 

489, 636 

1,914,119 


No. 


944 
9,247 

219 
5,979 

941 

449 


3, 828. 2-38 


Value. 


$740, 135 

463, 722 

58.  120 

46. 030 

166,990 

5,865 

282, 510 
717.  787 
467,500 


2, 948, 659 


Designation. 


Vessels 

Boats 

Seines 

Gill  nets 

Pound  nets  and  weirs., 
Fvke  nets  and  pots. . . 
Afiscellaneoua  appara- 
tus and  outfit 

Shore  property 

Cash  capital 


Total. 


1880. 


I 


1891. 


Number. 


Value. 


Number. 


Value. 


4,100 
17,  7;J0 

2,580 

10,  836 

348 

15, 515 


Total 


$3,  703, 000 

1,  025,  815 

%   320,143 

208, 467 

161.  065 

36,  381 

800, 803 
3,773.316 
4, 561 ,  709 


3,927 
32, 824 

1.808 
30, 158 

2, 414 
48, 950 


$3, 776.  752 
1.889.138 
278,  230 
419.  722 
365.  783 
153, 287 

1.431.191 
5, 863,  606 
5, 140,  955 


Increase  or 

decrease 

in  value  in 

1891. 


-f 

■V 
4- 

+ 


$73, 752 
863,323 
41,913 
211.  255 
204,  718 
116,906 


+  024, 388 
+2,  090,  290 
+     579, 186 


Percentage 

of  in  crease  or 

decrease 

in  value  in 

1891. 


-f  1.99 
-f  84.16 
—  13.09 
-f  101.  34 
-f  127. 10 
-f  321.  31 

-f  77.39 
+  55.40 
4-  12.70 


14, 596,  759 


19,318.664  +4,721,905 


+  32. 35 
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Comparative  statement  of  the  products  of  the  fisheries  of  the  Middle  Atlantic  States  in  1880  and  1891. 


Products 


New  York. 


1880. 


1891. 


New  Jersey 

18H0. 


1891. 


Pennsylvauia. 
1880.       i        1891. 


Delaware. 


1880. 


Fish: 
Alewiveg . . 
ISluetiah  ... 
Butter-tish. 
Catfinh  .... 

Cod 

Eels 

Floimders  . 
KingflHh 


Poxtndi. 

250, 000 
3,000.000 

500,000 

50.000 

3,580,000 

1,, 161,  300 

1 ,  000.  000 

40.  0<H) 

Menhaden 288. 931, 200 

545,  000 
1,500.000 

750,000 
2. 733, 600 

400,000 
25,000 

235,000 
4,000,000 

795,000 

144.000 
4,054.140 

313,  894,  240 


Perch . 

Scup 

Sea  uass  

Shad  

Sheepshcad  

Spanish  mackerel 

SiK>t8  and  croakers  . . 

Sqneteasue 

Striped  bass 

Sturgeon 

All  others 

Total 

Reptiles,  mollusks,  and 
crustaceans : 

Terrapi  ns 

Turtles 

Clams,  soft  or  long. . . 
Clams,  hard  or  round. 

Oysters 

Scallops 

Shells 

Crabs 

Lobsters 

All  others 

Total 

Grand  total. 
Value 


Poun  (1 8. 

2,  194.  560 

5,  506,  575 

837, 246 

117,180 

2, 277, 458 

1.616,213 

1,  hQ\,  096 

157,  541 

104,  860. 114 

88,  125 

350.  858 

679, 180 

3  044,956 

19.523 

74,  H36 

17,  .'iOl 

2, 852,  ^y.\ 

205,  449 

30,261 

_2,  250.  506^ 

128.T42,"431 


Poundx. 

1, 500.  0(>0 

3. 635,  000 
200.000 
135,  000 

1,607,0<K) 

5.j1,000 

75,  OHO 

1,5,000 

29, 134,  000 

630.000 

50.000 

160.000 

864,000 

275.  090 

200.  0<j0 

250,000 

4,  430,  000 
442,  000 
300.  (HK> 

1,384.226 

45,897,826 


Pound*. 

2, 066,  820 

7, 227, 920 

230  802 

133,  824 

841,011 

623,280 

987,  895 

33,  697 

20, 670. 542 

693.  0(52 

25,  0.'*2 
3,731..'>38 

10, 225,  455 

26.  290 
78.  391 

106,  (»80 
6.  002, 563 
298, 164 
452.  630 
768. 1H>2 

55!  226. 054 


Povndi. 
30.000 


Pound*. 
2,3Jl,775 


Pound*. 
2, 396, 700 
45,800 


1891. 

Pound*. 
863,760 


117,000 


132, 468 


196, 200 


73,800 


(*) 


40,  a'>o 


60,000 


5.50,000 

559, 600 

.5,000 


18,645 


124,000 

16.500 

3.500 

522. 9tK) 

476,500 


223, 500 

5,000 

960 

67,000 

255,  855 


W7.500 
2, 692, 864 


15, 000 

4^i,  400 

150,000 

1.50,  000 

1,680.000 


24,015 

52.  700 

158.440 

6, 399, 957~ 


3,280 


l,2uO 

1,050,000 

5,900 


■  -  •  I 


1,500,196 


3,  407,  750 

2,  795, 840 

7,  :<03, 100 

290,500 


1, 624.  583 
i:i5,000 


1. 

4. 

18. 

16, 


15.558,573 

329, 452,  813" 

$47225,695" 


505,500 
524.  520 
277, 434 
313,042 
766,  100 
529,066 
165,  093 
61,  836 

42,142,591' 
170,885,022 
j  $4, 817. 369 


660,  280 

3,132,280 

13, 825, 000 


1,470,-300 
l.'iO.  800 


19,  2.53, 660 

65.151,486 

^7176,  589 


827, 000 

3. 454,  024 

16,114,567 


1,183.700 


519,611 

165,664 

2, 806. 180 


23,  890, 326 
79, 116JJ80 
^:i  520, 057" 


1, 18:^,700 


674, 100 
2,618,500 
247. 9(K) 
.570,  OiKl 
731,850 
9, 681,. 550 


30,708 
15.300 


42,460  r 
1.164.730 

94,910 

1,  .304, 800 

117,280 

5.  714, 251 


11,988 
18,000 


5,  .544 
2. 100.  (HK) 


21.020 
1.097.040 


84, 951  86, 250 

150  8.200 

_  _7-*'>.^_ 

2,236.6.'->3      1,1»KJ,398J 


t  680.  OOO'   7. 58,3.  «>7  I  11.918.  203"i  7, 697, 649' 
$a3.  100    $322, 02i  j    $997.  695   $255, 423" 


Products. 


Mar}'land. 
1880.  1891. 


Virginia. 
1880.  1891. 


Total. 


1880. 


1891. 


Fish:  i     Pound*. 

Alewives 9,203,959 

Blueflsh i  10.000 

Butter-flsh 

Catfish 420,000 

Cwl 

Eels '  15,000 

5,000 
3,000 


I'ound*. 

17.418,850 

510,  364 

31,  9.55 

1, 296,  752 


Pound*. 

6,925.413 

1,546,417 

"566,666 


Pound*. 
11,013,485 

1, 842,  264 
120.  (MK) 
935. 244 


792,  044 
33,443 

30."  952, 126" 
2, 494, 625 


Flounders 

Kingtish 

Menhaden j    3,903,000 

Perch I        890,000 

Scup I 

Seabass '           .5.(m0  113.370 

Shad '    3,774,426  0,224,873 

12,000  3,1X5 

18,  000  44,  837 

40,  000  273,  28.3 

65, 000  750,  465 

700.000  1.264.693 

144.  (HK)  72.  445 

1,067,518  1.416.  .15:1 


125.000 

40,  (MH) 

175,000 

8S,  213, 800 

745, 000 


71,619 
!         127. 295 

149,565 
105,  980.  3,34 

468,  833 


Sheepsheud 
Spanish  maekerel. . . 
Spots  and  croakers  . 

Squeteaguo 

Striped  bass 

Sturgeon  

All  others 

Total 


20. 


275, 


!K)3      6:J,  699,  657 


30,  000 


Reptiles,  mollusks,  and 
cruHtaceaus :  1 

Terrapins ! 

Turtles ' 

Clams,  soft  or  long...  i 

Clams,  hard  or  round .  I         40, 0(M) 

Oysters !  74, 200, 000 

Scallops 

Shells 

Crabs '    1,166,667 

Lobsters ' 

All  others ._. 

Total 75. 436,  6<i7 


89,  780 
4,060 


20.  000 

3,171,953 

'        503,  666  I 

I     1,609,66:J  I 

,     1,150,000 

i     1, 476, 000 

I        625, 000 

411..V>S 

1,106,279 

10H,;U4,  749    13 


165,600 


66.310 

6,  498,  242 

23.  871 

739,  910 

1,72.5,^7 

3, 929,  g99 

48.3,  436 

723.  646 

2,  242,  9.5H 

142,  7.58 


J'ound*. 

20,  276. 072 

8,  267.  217 

700,000 

1,418,200 

5, 247, 000 

2, 176,  300 

1,  i;i6,  .500 

2.36,  500 

410,  70,5,  500 

3.  346,  .500 

1, 5.'>0.  000 

1,486,200 

12,153,579 

1.201.566 

1,8.'»2.66;» 

,     2,  rw».  1(M> 

12,604,.5(K) 
2, 8.53,  300 
1.719,558 
8,491,013 


Pound  n. 

.^5,  889,  250 

15.093,129 

1.  220,  003 

2, 689,  268 

3,118,469 

3, 367.  606 

2, 7 1.5,  .329 

341.76.3 

262,5.30,110 

4,020.045 

376.  540 

5, 537.  898 

30,  186,  586 

72.869 

9.37.  974 

2, 165.  771 

14,700,310 

2,:m,267 

2  636,  482 

6.1».')4,439 

4VKi,  774,  268   39<5.  925.  I08 


Increase  or  decrease. 
Quantity.      Percent. 


Pounds. 

'  +  15,61.3.178 

-h  6,  K25.  912 

t-       520, 003 

f-   1,271.068 

—  2, 128.  .531 
t  1,191,  .306 
f  1,678,829 
4-       105, 26.3 

,—148.17,5.390 

:  f       673.  .545 

'—  1, 173,  460 

f    4,051.698 

4  18. 033.  007 

—  1,128.697 

—  914. 689 

—  IKJ,  329 
+  2.0:j.5.  810 

—  482, 033 
■f      916,  i)24 

—  1.. 5.39,  .574 

—  102.849,  UK) 


77.00 

82. 57 

74.  29 

89.0:i 

40.  57 

54.74 

1.38. 92 

44.51 

:i6.08 

20.  13 

75.71 

272.62 

148. :« 

93.94 

49.  37 

7.80 

16.6:{ 

16.  h9 

.53.  32 

-  18.13 

—  20.58 


i- 

T- 

-t- 
}• 

-I- 


+ 


f 

f 


52.215 
189. 121 


147, 760  3&3, 820  j        559, 27M 

69,  615, 406  :  47, 861.  240  ;  43, 134.  602 


237, 1(»8 

15.  300 

I     4,  068.  0.30 

6.  337.  484 

14.V2H'.>.  340 

290.500 


7.  605.  770  1     2, 139,  200  ,     2,  894.  027 


Grand  total 95, 7 1 2  570 

Value $5/221,715 


15.394    21.8;J3 

77.  478, 170  I  50,_529. 860     46.  ><51. 076 

141, 177. 827    l.^'iH,  .'^74, 60l»^  183,  993.  834 

$6, 460,  7,')9     $3.  124.  444  ,  $3.  647. 845 


6.485  701 
291.950 

lt>.3.015.4J_3 
,662.789,681 
i$'l6, 835, 238 


157.26.3 
211,  181 

2.  332.  .'iOO 
8,  707.  .502 

149.  422.  749 

313,042 

16,766,100 

11,6:M.  724 

33K,  957 

3,  645,  243 

193.529.261 
5IH).  454.  369 
$19.  0*.^.  474 


;+ 
'-  1, 

:  \-  2, 
'-f-  4, 
U 

If  16, 
:<r  5, 

;+ 

'+  3, 
i+30. 

i   '•" 


79,  845 
195.  h81 
7.35.  5.30 
.370,  018 
l.'i.3.  409 

7(><i,  100 

149.  (r23 

47.007 

645.  243 

51.3.848 
3:j5.  312 
188. 236 


-f- 

■  f 

i 

+• 


3.3.67 

1280.  27  ; 

42.66  i 

37.  40 

2.84 

7.76 


i- 
+ 


+ 


79.39 
16.10 

18.72 
10  91 
13.  00 


Not  separately  re])orted  and  included  in  "  all  others.' 
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22-A  LIST  OF  THE  SPECIES  OF  FISHES  KNOWN  FROM  THE  VICINITY  OF 

NEOSHO,  MISSOURI. 


By  barton  W.  EVERMANN,  A.  M.,  PH.  D., 

hhthyolos^isi  of  the  U.  S.  Fish  ComtnisHotty 

AND 

WILLIAM  C.   KENTMLL,  A.  M., 

Assistant^  U.  S.  Fish  Commission, 


This  paper  is  based  upon  a  small  collectiou  of  fishes  which  was  made  October  27 
to  30,  1891,  iu  the  vicinity  of  ^Seosho,  Mo.,  by  Prof.  Evermaun,  assisted  by  Dr.  J.  T. 
Scovell,  of  Terre  Haute,  Ind.  Collections  were  made  in  Indian  Creek,  a  few  miles 
south  of  Neosho,  and  in  the  Sprin;^  Branch,  which  supplies  water  for  the  United 
States  fish  hatchery  at  Neosho. 

In  1889,  Prof.  Seth  E.  Meek,  while  engaged  in  investigations  for  the  U.  S.  Fish 
Commission,  in  Missouri,  ma<le  some  collections  near  Neosho,  in  Shoal  Creek,  and  in 
Hickory  Creek,  one  of  its  small  tributary  streams.  Subsequently  he  obtained  a  few 
specimens  from  the  Spring  Branch  at  the  fish- hatchery.  In  this  paper  we  have  included 
all  the  species  of  these  various  collections. 

Indian  Creek  is  a  stream  of  fair  size,  having  its  rise  in  the  southeastern  part  of 
Newton  County;  flowing  southwest  some  30  miles,  it  joins  Elk  River  a  few  miles 
below  Pineville,  the  county  seat  of  McDonald  County,  which  is  the  southwest-corner 
county  of  the  State.  Elk  River  flows  into  Neosho  River  a  short  distance  west  of  the 
Missouri  line.  In<lian  Creek  is  a  moderately  clear  stream,  with  rock,  giavel,  or  mud 
bottom,  usually  shallow  and  with  some  current,  but  with  occasional  deep  holes  with 
muddy  bottom  and  scarcely  any  current. 

The  following  list  represents  only  approximately  the  fishes  of  the  region,  but  may 
be  regarded  as  fairly  complete  as  to  the  species  inhabiting  the  smaller  streams. 

In  the  larger  streams,  such  as  Spring  River  on  the  north,  Neosho  River  on  the 
west,  and  White  River  to  the  southeast,  manj'  additional  species  are  known  to  occur, 
not  only  of  Cypriniihv  but  of  the  larger  river  fishes,  such  as  the  channel  cat  (Icialurus 
ptinctatus),  Ameiurus^  Ictiobus^  and  the  like. 

This  list  contains  34  species,  representing  «S  families,  as  follows:   Siluridce^  1; 

CatostomidWyS;  Cyprinidcc^M;  P(ecilii(Ia\l;  Atherinida'^1;  Centrarchidw^  A\  Percidiej 

9;  and  CottidWj  1.     Or  17  genera,  distributed  as  follows:   Xoturus^  1;    CaiostomuSy  2; 

Moxoatoma,  1 ;  Campostotna,  1 ;    Chrosomtis,  1 ;  HyhognathuH^  1 ;  Pimephalettj  1 ;  Notropia^ 

6;   HybopsiSj  2;    Semotiluft,   1;    Tinea,  1;   Zygonevten^   1;   Labidesthes^  1;    LepomU^  3'^ 

MicrovterxiSj  1;  EtheoHtoma^  9;   Cotfus^  1. 
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1.  Notunis  ezilis  NelHon.     Stone  Cat.    Two  HpeciiiieiiH,  1^  and  3  inches  long,  from  Indian  Creek. 

One  3  inclies  long,  taken  by  Prof.  Meek  from  the  Spring  Branch,  and  others  reported  by  him 
from  the  same  place. 

2.  Catostomus  teres  (Mitchill).    Common  tSiuker.    Two  8])ecimen8,  4^  and  8|  inches  long,  from  Indian 

Creek;  one  10^  inches  long  from  the  Spring  Branch,  and  by  Dr.  Meek  reported  common  in 
Shoal  Creek. 

3.  Catostomus  nigricans  Le  Sueur.     Hoy  Sucker :  **  IJotf  Molly  J'    (>ne  Hpecimen,  3^  inches  long,  from 

Indian  Creek.     Heported  scarce  in  Shoal  Creek  by  Dr.  Meek. 

4.  Mozostoma  duquesnei  ( Le  Sueur).     Common  Jie(f horse;  White  Sucker.     Two  specimens,  4^  and  5^ 

inches  long,  from  Indian  Creek;  rejiorted  couimou,  by  Dr.  Meek,  in  Shoal  Creek. 

5.  Campostoma  auomalum  (Hatinesquc).     Stone  Holler.     Three  specimens  from  Indian  Creek  and 

two  from  the  Spring  Branch,  the  longest  of  which  was  3^  iucbes,  the  shortest  2^,  and  the 
average  length  about  3  inches.     Dr.  Meek  reported  this  species  common  in  Shoal  Creek. 

6.  Chrosomus  erythrogaster  Katinesciue.     Jie<lhellied  Minnoie.     Three  specimens  from  the  Spring 

Branch,  and  five  taken  by  Dr.  Meek  from  the  same  place.  The  longest  of  8  specimens  is  2f 
inches,  the  shortest  2^,  and  the  average  2^  inches  long.  Keported  abundant  by  Prof.  Meek  in 
Shoal  Creek. 

7.  Hybognathus   nubila  (Forbes).     Six  examples  from  Indian  Creek,  where  it   is  common.     The 

smallest  is  2^  inches  long,  the  largest  2^  inches,  and  the  average  is  2^  inches.  Reported  by 
Dr.  Meek  as  abundant  in  Sho'al  Creek. 

8.  Pimephales  notatus  (Ratinesque).     One  specimen,  2^'  inches  long,  from  Indian  Creek.     Abundant 

in  Shoal  Creek. 

9.  Notropis  shumardi  (Girard).     Head,  4;  depth,  4^;  eye, 2^ ;  snout,  3|;  D.  8;  A.  8;  scales,  6-36-3, 12 

to  14  scales  before  the  dorsal.  Dorsal  fin  rather  high,  its  anterior  rays  nearly  as  long  as  head, 
the  last  ray  2i  in  first  ray;  origin  of  dorsal  somewhat  behind  base  of  ventrals,  nearer  tip  of 
snout  than  base  of  caudal ;  pectorals  long,  not  quite  reaching  base  of  ventrals,  1§  in  head ;  anal 
small,  its  longest  ray  Ijj  in  head;  caudal  deeply  forked.  Head  rather  heavy;  snout  shorter 
than  eye,  rather  blunt;  mouth  rather  large,  oblique,  jaws  subequal;  maxillary  reaching  orbit, 
3  in  head.  Teeth,  1, 4-4, 1,  hooked,  and  with  slight  grinding  surface.  Two  specimens,  each  2| 
inches  long,  from  Indian  Creek,  which  we  refer  to  this  species.  The  mouth  is  somewhat  larger 
and  the  snout  more  blunt  than  in  typical  shumardi. 

10.  Notropis  illecebrosus  (Girard).     One  small  specimen  of  this  species  from  the  Spring  Branch 

at  Neosho. 

11.  Notropis  galactunis  (Cope).    Milky-tail  Minnow.     Obtained  in  Shoal  Creek,  w*here  it  is  said  not 

to  be  common. 

12.  Notropis  megalops  (Rafines(ine).     Common  Shiner.     Not  obtained  by  us,  but  found  by  Dr.  Meek 

to  be  very  common  in  Shoal  Creek. 

13.  Notropis  zonatus  (A gassiz). 

Alhurnus  zonatus  Agassiz,  in  Putnaui.  Bull.  Mus.  Coiup.  Zool.,  i,  9,  1863.     Type  locality;  Osage 
River,  Missouri. 

Teeth  1.  4-4, 1,  hooked  and  with  slight  grinding  surface.  Head,  4 ;  depth,  4| ;  eye,  3 ;  snout, 
3^.  D.  8;  A.  9;  scales,  7  or  8-42-3  or  4, 14  before  dorsal.  Height  of  dorsal  1|  m  head,  its  origin 
over  base  of  ventrals  equally  distant  between  tip  of  snout  and  base  of  caudal.  Head  less 
pointed  than  in  .V.  rubrifrons;  mouth  smaBer,  maxillary  scarcely  reaching  eye.  Color  essen- 
tially as  in  \.  rubrifrons f  the  black  dorsal  line  rather  more  distinct;  lateral  line  less  decurved 
and  the  pores  less  plainly  marked.  We  have  examined  31  specimens  of  this  species,  20  from 
Indian  Creek  and  11  from  Spring  Branch.  The  average  length  of  these  31  specimens  is  nearly 
3  inches;  the  shortest  is  2  inches,  the  longest  3^  inches.  It  was  found  by  Prof.  Meek  to  be 
abundant  in  Shoal  Creek. 

14.  Notropis  rubrifrons  (Cope).    Three  specimens  from  Indian   Creek;  common  in  Shoal  Creek. 

Head,  4 ;  depth,  4f ;  eye,  3i;  snout,  3 J.  D.  8;  A.  9;  scales,  6-37-3.  Dorsal  moderate,  its  longest 
ray  U  in  head,  origin  considerably  behind  base  of  ventrals,  much  nearer  base  of  caudal  than 
tip  of  snout.  M«>uth  large,  oblique,  maxillary  reaching  past  front  of  eye ;  snout  pointe*! ;  jaws 
subeciual,  or  lower  one  slightly  projecting.  Lateral  line  deeurved  A  small,  straw -c<:»lored 
minnow  with  a  narrow  black  line  along  middle  of  back  and  abroad  silvery  lateral  band  edged 
with  plumbeous  above. 
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15.  Hybopsis  amblops  (Ratiuesque).     One  specinieu,  2^  iuclies  long,  taken  from  Indian  Creek,  and  a 

few  recorded  by  Dr.  Meek  from  Shoal  Creek. 

16.  Hybopsis  kentuckiensis  (Rafinesque).      i^trer   Chub;    Jerker.      Eight  specimens  from  Indian 

Creek^  3  specimens  taken  by  Dr.  Meek  from  the  Spring  Brunch,  and  reported  common  in  Shoal 
Creek.  Of  11  specimens,  the  longest  is  H,  the  shortest  1.^,  and  the  average  length  a  little  over 
2  inches. 

17.  Semotilus  atromaculatus  (Mitchill).     Creek  Chub,     Not  found  by  us,  but  obtained  by  Dr.  Meek 

in  Shoal  Creek. 

18.  Tinea  tinea  (Liuuieus).     Tench.     This  European  cyprinoid,  which  is  one  of  the  species  reared 

at  the  Neosho  tish-hatchery,  has  escaped  into  Spring  Branch,*  where  young  individuals  were 
(juite  common. 

19.  Zygonectes  macdonaldi  Meek. 

Zygonectes  macdonaldi  Meek,  Bull.  U.S.  Fish  Comm.^  IX,  1889,  122,  pi.  42,  fig.  1.     Type  locality: 
Jones  Creek,  near  Dixon,  Mo.,  an<l  Osage  Fork  of  the  Gasconade,  near  Marshfield,  Mo. 

This  species,  described  by  Prof.  Meek  from  the  localities  mentioned  above,  was  also 
obtained  by  him  at  Neosho.  It  was  found  by  us  to  be  a  very  common  fish  m  the  Spring  Branch. 
In  17  examples  examined  the  length  varied  from  1^  inches  to  2f  inches,  the  average  length 
being  about  2  inches. 

20.  Labidesthes  sicculus  Cope.     Brook  Silverside;  Skipjack.    Three  specimens  from  Indian  Creek, 

measuring  2|,  2|,  and  2|  inches  in  total  length,  respectively.  A  single  specimen  obtained 
in  Shoal  Creek  by  Dr.  Meek. 

21.  Lepomis  cyanellus  Rafinesque.    (rreen  Sunfish.    Three  specimens  from  the  S^tring  Branch  and 

one  from  Indian  Creek,  measuring  3J,  IV,  U',  and  1^  inches  respectively. 

22.  Lepomis  megalotis  (Rafinesque).     Long  eared  Sunfish.    One   specimen  from  Indian    Creek,  3^ 

inches  long.     Reported  very  abundant,  by  Dr.  Meek,  in  Shoal  Creek. 

23.  Lepomis  pallidas  (Mitchill).     Jilue-gill;  Blue  Bream.    One  specimen,  3^  inches  long,  from  Spring 

Branch. 

24.  Microptenis  dolomieu  Lac(^pMe.     Small-mouthed  Black  Baax.    Not  taken  by  us,  but  obtained  by 

Prof.  Meek  in  Shoal  Creek. 

25.  Etheostoma  nigrum  Rafinesque.     Seven   specimens  from  Indian  Creek,  the  longest  being  2|, 

the  shortest  1|,  and  the  averasj^e  about  2  inches  long.  Dorsal  viii,  12  m  4  of  the'7  examples, 
instead  of  ix,  12. 

26.  Etheostoma  blennioides  Rafinesque.     Two  specimens,  3^  and  2  inches  in  length,  from  Indian 

Creek. 

27.  Etheostoma  copelandi  (.Jordan).     Three  specimeun  obtained  in  Shoal  Creek. 

28.  Etheostoma  caprodes  Rafinesque.     Log  Perch.     One  specimen,  5^  inches  in  length,  from  Indian 

Creek. 

29.  Etheostoma  zonale  (Cope).    Three  specimens  from  Indian  Creek.     Scales  6-52-9,  6-58-9,  and 

6-55-7.     The  3  specimens  are  2.^,  2^,  and  2^  in<-hes  long,  respectively. 

3D.  Etheostoma  flabellare  Rafinesque.     Two  specimens  obtained  by  Prof.  Meek  in  Shoal  Creek. 

31.  Etheostoma  whipplei  (Girard).  There  is  one  small  darter,  2  inches  long,  from  Indian  Creek, 
which  seems  to  bo  this  species,  though  it  does  not  wholly  agree  with  specimens  collected 
in  the  Sallisaw  River,  at  Mackey,  Ind.  T.,  by  Prof  Meek,  and  identified  by  him  and  us  as 
E.  uhipplei.  The  following  is  a  description  of  our  specimen :  Head,"  3(3A);  depth,  5;  eye, 
4(3A);  snout,  li^  (3J).  D.  xi,  13;  A.  ii,J);  scales,  11-63-11,  the  lateral  line  deveh»ped  on  about 
3-i  scales,  not  arched  above  base  of  pectoral.  Cheeks  with  fine  imboddeil  scales;  operdea 
almost)  naked ;  breast  and  nape  with  very  fine  scales;  middle  line  of  belly  with  ordinary 
scales.  Head  moderate;  mouth  large,  terminal,  but  little  obliciue,  the  maxillary  reaching 
vertical  of  pupil ;  premaxillaries  not  protractile;  gill  membranes  scarcely  connected.  Body 
deep,  compressed,  back  somewhat  elevate<l;  caudal  peduncle  compressed  and  deep,  the  least 
depth  2}  in  head  with  opercular  fiap.  Everywhere  densely  covered  with  minute  coffee- 
colored  specks. 


*  In  obtaining  the  numbt  r  inside  the  parenthesis  the  opercular  fiap  was  not  included  in  the  length 
of  the  head. 


472  BULLETIN   OF   THE   UNITED   STATES    FISH   COMMISSION. 

■ 

32.  Etheostoma  page!  Meek. 

EtheoHtoma  pagei  Sleek.  American  NataraliHt,  November,  18d4, 957. 

This  iiitercHting  durter  was  clescriUed  by  Dr.  Meek  from  2  specimens  obtained  by  him  in 
tlio  Spring  Hranch  on  the  U.  S.  Fish  CommisHiou  pounds  at  Neosho,  and  was  named  for  Mr. 
W.  F.  ra>;e,  Huperiutendent  of  the  (iovemment  rtsh-hatehery  at  that  place.  The  original 
description  is  as  follows:  Head,  3Hn  length  of  Imdy;  de])th,  4  to4^;  e.ve,  3^  in  head;  snout.  3^; 
dorsal  lin  with  9  or  10  spines  and  12  or  13  soft  rays;  anal  s])ines  2;  soft  rays,  7;  scales, 8-.56  to 
r»l-13.  Hody  robust;  snout  abruptly  dccurved,  but  not  blunt;  mouth  rather  larjje,  terminal, 
maxillary  reaching  vertical  from  pupil;  preniaxillariesnot  protraetile;  lips  thick;  pll  mem- 
branes not  connected;  cheeks, opercles.,  and  breast  nakeil;  nape  scaled;  laterallinc  imperfect, 
developed  on  only  about  12  scnh'S.  Color  of  male:  Belly  bright  red,  extending  on  side  to 
upper  ravs  of  pectoral  fins;  above  the  red  is  a  yellowish  baud  on  the  sides  about  as  wide  as 
diameter  of  eye;  upper  part  of  body  olivaceous,  with  darker  markings,  each  scale  being 
provided  with  a  black  spot,  these  making  faint  lateral  streaks  along  the  rows  of  scales; 
about  9  dark  blotches  on  the  side,  resembling  faint  bars.  Caudal  and  soft  dorsal  fins  barred; 
pectorals  faintly  barred;  anal  and  ventrals  ])lain;  a  dark  numeral  scale.  The  female  has  the 
under  parts  whitish,  the  sides  olivaceous,  much  mottlwl  with  darker;  otherwise  as  in  the 
male.     Length,  2  inches.     Only  the  types  known. 

33.  Etheostoma  ccemleuxn  spectabile  ( Agassiz).    Rainbow  Darter,    This  is  the  most  abundant  darter 

in  Spring  Branch  and  in  Shoal  Creek.  It  is  also  commomin  Indian  Creek.  Of  24  examples 
examined  by  us  all  are  of  the  small  brook  form  described  sistapcctabile.  The  males  were  all 
extremely  brilliant  in  life.    The  average  length  of  the  24  specimens  is  2^  inches. 

34.  Cottus  bairdi  Girard.     BJoh;  Miller  s  Thumb,    Four  specimens  from  Indian  Creek,  2  to  3i  inches 

long.     Common  in  Shoal  Creek. 


BRYANT  WALKI9  ^^^^^1 

MUSEUM  Of  W§t^U 

UNIVERSITY  Of  M*§W*^W 


23.-THE  FISHES  OF  THE  COLORADO  BASIN, 


By  barton  W.  EVERMAXN  AND  CLOUD.  RUTTER. 


In  this  paper  we  have  attempted  to  indicate  in  succinct  form  our  present  knowl- 
edge of  the  geographic  distribution  of  the  fishes  in  the  basin  of  the  Colorado  River  of 
the  West.  The  approximate  area  drained  by  the  Colorado  and  its  tributary  streams 
is  225,049  square  miles.  This  embraces  all  of  the  Territory  of  Arizona,  a  narrow  strip 
along  the  entire  length  of  the  western  side  of  New  Mexico,  a  large  part  of  western 
Colorado,  a  portion  of  southwestern  Wyoming,  nearly  all  of  the  eastern  half  of  Utah 
and  a  narrow  strip  in  the  southwestern  i)art  of  that  Territory,  and  a  small  portion  of 
the  comparatively  arid  region  of  southeastern  California. 

The  Colorado  is  more  than  1,200  miles  in  length,  ami  is,  next  to  the  Columbia, 
the  greatest  river  of  our  Western  States.  It  has  its  rise  in  the  Wind  Kiver  Mountains 
of  western  Wyoming,  near  the  headwaters  of  four  other  great  rivers,  the  North  Platte, 
the  Big  Horn,  the  Yellowstone,  and  the  Snake,  and  liows  southward  through  Wyo- 
ming into  Utah,  just  touching  the  northwest  corner  of  Colorado.  Until  joined  by  the 
Grand  River  in  Utah,  in  about  latitude  40*^  20',  it  is  known  as  the  Green  River.  The 
area  drained  by  the  Green  River  is  about  47,222  s(|uare  miles.  Near  the  middle 
of  the  south  line  of  Utah  the  Colorado  passes  into  Arizona,  then,  flowing  westward 
through  the  (hand  Canyon,  reaches  the  Nevada  line.  After  receiving  the  Rio  Virgen 
from  the  north,  the  Colorado  turns  abruptly  southward  and  pursues  this  general 
direction  until  it  reaches  the  Gulf  of  California,  into  which  it  flows  about  50  nules 
south  of  the  international  boundary.  It  forms  over  two-thirds  of  the  boundary  line 
between  Arizona  au<l  Nevada,  and  all  of  that  between  Arizona  and  California. 

The  following  is  a  classified  list  of  the  rivers  and  more  important  creeks  of  the 
Colorado  Basin.    Those  in  which  collecting  has  been  done  are  printed  in  italics: 


Colorado  River : 
Gila  River, 

Santa  Cruz  River.        ^ 
San  Pedro  River. 

Babucoman  River. 
Salt  River, 

White  ^fountain  Creek. 

m 

Aqu»  Frio  Creek. 
Cataract  Creek. 
Little  Colorado  River. 

Zuni  River. 
San  Jnau  River. 

Rio  de  las  Animas  Perdidas. 
Mineral  Creek. 
Leiter  Creek. 
Rio  Florida. 
Rio  de  las  Piedras. 
Pagona  Springs. 


Colorado  River — Continued. 
Grande  River. 

Gunnison  River. 

Vncompahgre  River. 
Cimarron  Creek. 

Tomichi  Creek. 
Sweetwater  Lakes. 
Trapper  Lake. 
Eagle  River. 
Roaring  Fork, 
Cation  Creek, 
(ireen  River. 

White  Kiver. 
Vampa  River. 

Little  Snake  River. 
Duchesne  River. 
.San  Rafat'l  River. 
Dirty  Devil  River. 
Price  Rinr. 
Virgen  River. 
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The  prineiiml  tributaries  fmiu  the  east  are  the  Rio  Gila  (draining  68,623  square 
niiles^  and  the  Little  Colorado  or  Colorado  Chiquito  (draining  29,268  square  miles),  in 
Ari/.ona:  the  San  tluan  in  New  Mexii'o,  Colorado,  and  Utah  (draining  26,472  square 
milesU  the  iiiund.  White,  and  Yampa  in  Colorado,  and  the  Big  Sandy  River  iu 
Wyoming.  The  streams  frt>m  the  west  are  few  and  rather  small,  the  Duchesne, 
Price,  and  Virgen  l>eing  the  only  ones  of  any  imiK>rtance.  The  tributaries  from  Colo- 
nulo  an*  all  clear,  cold,  mountain  streams  well  suitetl  to  trout :  the  headwaters  of  Green 
River  are  similar  iu  character;  while  the  tributaries  from  Utah,  Nevada,  California, 
and  Arizona  aiv  iVtmi  ctmiixiratix^ely  arid  regions,  Huring  time  of  rains  these  streams 
iHHXMue  of  i^msiderable  siie  and  an*  very  turbid  fn>m  the  ea^sily  eroded  ixmntry  through 
which  they  tiow.  They  dei^rease  in  size  as  n^adily,  and  in  si>me  cases  dis;ip})ear  in  the 
s;ind.    Such  streams  an*  of  cn^urse  unsuite<i  to  a  large  variety  of  lish  life. 

While  the  headwaters  of  the  Colonuio  an^  oniinarily  clear  and  pure,  the  lower 
Colonido  is  one  of  the  muddiest  rivers  in  Americii  and  is  unfit  for  any  but  mud-lo\ing 
s|Hvies,  As  aln\idy  |H>intetl  out  by  l>r.  Jonian.*  the  headwaters  are  well  supplied 
with  tnnit*  aix^ompanitHl  by  .4 <iiMt?<i  trrtrft>rrt  and  the  bk>b  Cott^4i  Imtirdi  pmmctmhitm*., 
Lower  down  ap|H*ar  four  s|Hvies  of  suckers  [XvrnMck^n  nr/iAo,  A',  uncompakgrf^  Catosto- 
mfis  htipwniji.  and  P^tiU^t^tis  thliihifi^ts  ,  and  with  them  the  round  tail  \Gila  n^tm^ta  , 
the  ** white  salmon''  >Pt¥ckocMeil9ts  ?wctii*\  and  Williamson's  whitefish  Corepof^us 
Ki^luim4iOfii\  StiU  lower  down  an*  found  the  Inmy  tail  Giia  W^^nrwjt  and  otiier  species 
of  Cnt^tomtis.  while  in  the  Arizona  region  and  the  other  arid  jxwtKms  aie  found  the 
IHHuliar  genera  lj<phio¥»fii4^.  Mud^t^  and  P?«f5^>|»frr•Mt, 

Very  little  ix^lltvting  has  Invn  done  in  the  Cok>ra4K>  Ba^n,  the  i<»llowing  being  a 
list  of  all  the  *x>lUvtionsH  or  a:  h*ia^t  all  th^^se  which  have  been  m-jxated  upon  and  the 
literature  of  which  js  a^iHVssible  to  ws: 

I,  Thn?e  nominal  s^nxies  e»>lleeuxi  by  l>r.  S,  W,  W  ot^UnHise,  nainralist  to  Capt. 
Sitgrev^xies's  ex^xniition,  In%2,     Tl»ese  were  des^erilxxl  by  l^ni  ^  Girard  in  ISTiS. 

^  Kighuvu  nominal  s|Hvies  c*>lleeteHi  by  the  nainralisl^  of  t}>e  Paeifie  Railixiad 
Snrxev  and  of  the  Tniteii  States  anti  Mexican  Boandarv  Sarwv  John  H,  Clark,  John 
I*.  Ijc  Oonte.  Arthur  Scbott*  l>r,  C,  R  Kcnneriv,  and  Dr,  A,  1^  Ueemisiim  ,  These 
<v>i5Stitnte<i  tlic  tirst  <x>nsitb-nib}e  <K>lkvti\>ns,  and  wvie  de^?*cribtHi  by  Baird  ^  Giraiti, 
or  Giranl  a)o:u\  in  l^Vv-TWi, 

:v  Tbirro-ti  Tj<Mn-in;^1  s^xvies  x>bi4iiTKHl  by  i^aTi^-pK-li  CarriT^gior.,  natiiriiili>t  lo  the 
H^xoen  sarvt-x^  of  1>T0  aaid  IsTl,  These  oollections  x*<*rf  smdjeti  aixi  rejvwred  npion 
b\  I'^^f,  O-o^v.  in  ISTl  ;4rid  1ST:]:, 

4k  Tweiity  >H'*vei^  '!>*MinT>ail  s^vi^ies  <v>l)ert*H^  by  i1k*  vaiions  Tiaturidistii  of  the 
Wboekc  S«rvry  O  »}>c^  Yaarow.  Hcijshaw.  Nf-wl^earx  .  K)^!^  K^^tihrcick,  l^ntTer,  i-oew, 
K3>»cbi>fi,  a-ni?  Kin^ie  iii  1ST  1-7 4,  These  aj^  by  isa  iht-  ino>t  cxTeiisaTe  <^lk<*iioiiS 
whkOi  hiivo  ^s  >^*t  lyy-Ti  ifria<^e  ir^  this  lY^cion.  aiKi  f6rn:iod  lY^e  'h^>a>  kit  tJie  iwimirabie 
roy»4-»Ti  by  Ot»}X'  v*C  Yajrox^-  iii  volnTm-  ^  of  i^tc  WlKy-Tc-i  l4<]K'nT>  ja>d  fi-cr  Prf>l  C<vjie*s 
va-lciibV  "jiJiixM  on  the-  Plii^'i^preTiTi^'  jin*^  thf-  lc]it.iiyol*^i;:;>-  ol  Vtiih,  :iii  1ST4L 

A.  i>rre  s^x^ies  Xuraw-h-u  nmlff>  obtAJirKHi  ai  t ht  month  of  t)>e  Gilik  aj>d  deserii^eid 
bv  Mr.  WilliJiTO  'S.  L»xkiti^^»n  in  ls?«Mi, 

fi.  Sr\Y-n  n  »iniTijj.l  s;x»fit'->  fol]{»m»a  h\   Tav]    T)f.m»>j>..  Ar:;..,  !'v  LK«m.. '^^  ,  1..  Oar- 
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7.  Eleven  nominal  species  collected  in  Colorado  and  Utah  in  1889  by  Dr.  David 
S.  Jordan,  Prof.  Barton  W.  Evermann,  Mr.  Bert  Fesler,  and  Mr.  Bradley  M.  Davis. 
These  were  reix>rted  upon  by  Dr.  Jordan  in  1890. 

8.  One  species  ((///a  robusta)  collected  in  Babaeomari  Creek  near  Fort  Iluachuca, 
Ariz.,  in  May,  1892,  by  Dr.  A.  K.  Fisher,  to  whom  we  are  indebted  for  the  privilege  of 
examining  these  and  other  fishes  collected  by  him. 

9.  Seven  species  obtained  by  the  present  writers  from  Green  River  at  Green  Kiver, 
Wyo.,  in  1893.     The  report  upon  these  si)ecies  is  contained  in  this  paper. 

10.  Collections  have  recently  been  made  at  Yuma  and  elsewhere  in  Arizona  by 
Dr.  Charles  H.  Gilbert,  but  other  than  describing  one  new  species  he  has  not  yet 
published  the  results. 

The  tish  fauna  of  the  Colorado  Basin  is  not  rich  in  number  of  species,  the  total 
number  now  recojjnized  being  but  32  native  sjiecies.  These  represent  5  families  and 
18  genera,  as  follows: 

Cato8tomid(ej  8  species:  Pantosteus,  3;  CntoHtomus^  3;  Xyrauehen^  2. 
CyprinidWj  19 species:  PtyehovheiluSjl;  Gila^S;  Leuciseus^4',  Tiaroga^  1;  Rhin- 
ichthysj  1;  J.(f/o«ta,  4;  Couesitis^  1;  Lepidomcda,  2;  Meda^  1;  Plagopterim,  1. 
/Salmonidw^  2  species:  Salmo,  1;  Coregonus,  1. 
P(£ciliid(Cy  2:  Cyj^'inodon,  1;  Hcterandria,  1. 
Cotiida\  1 :  Cottua^  1. 

■ 

Though  the  families  and  species  constituting  the  fish  fauna  are  very  few,  they  ^re 
of  unusual  interest  to  the  student  of  geographic  distribution. 

The  Cyprinida?,  or  minnow  family,  is  by  far  the  most  important  family  as  to  the 
number  of  species,  embracing  as  it  does  almost  GO  per  cent  of  the  entire  number.  The 
Catostomidie,  or  sucker  faniily,  comes  next,  with  8  species,  or  23  per  cent  of  the  total 
number.  Of  the  18  genera,  Xyrauchen^  Gila^  Tiaroga,  Meda„  and Plagopterun  are  thus  far 
known  only  from  tlie  Colora<lo  Basin;  Lepidon\eda  was  not  known  to  occur  elsewhere, 
until  recently  discovered  by  Dr.  Gilbert  among  the  fishes  collected  in  the  Great  Basin 
in  southwestern  Nevada  by  the  Death  Valley  expedition;  PtyehochiiluH  is  a  Pacific 
Coast  genus,  rei)resented  in  most  of  the  larger  streams  of  California,  Oregon,  and 
Washington ;  l\intosteus,  Agosia,  and  Heteratidria,  as  now  limited,  are  genera  of  rather 
wide  distribution  in  the  western  part  of  tlie  Ignited  States;  while  the  8  remaining 
genera  are  found  throughout  middle  North  Ameri(.*a. 

Of  the  32  species,  all  but  7  are  thus  far  known  only  from  this  basin.  The  7  species 
which  are  not  confined  to  the  Colorado  Basin  are  the  L'tah  chub  (LeuciHcuH  lineatus), 
the  western  dace  (RhinichthyH  tataractw  dulcis),  Agosia  chrynogaster,  Williamson's 
whitefish,  the  blob,  Lepidomeda  vittaia^  and  GirardinnH  macxdariuH.  The  home  of  the 
Utah  chub  is  in  the  Utah  and  Upper  Snake  Kiver  basins.  The  western  dace  belongs 
in  the  headwaters  of  the  Missouri,  Platte,  Arkansas,  and  Kio  Grande,  and  in  the 
Utah  and  Columbia  basins.  Williamson's  whitefish  and  the  blob  occur  in  the  head- 
waters of  all  of  our  western  rivers.  Lepidomeda  vittata,  the  filth  species,  has  been 
taken  only  once  outside  of  the  Colorado  Basin.  It  is  thus  seen  that  over  78  i)er  cent 
of  the  species  of  fishes  now  known  from  the  Colorado  Basin  are  peculiar  to  it.  This 
is  a  larger  percentage  of  species  peculiar  to  a  single  river  basin  than  is  found 
elsewhere  in  North  America. 
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BIBLIOGRAPHY  OF  THE  ICHTHYOLOGY  OF  THE  COLORADO  BASIN. 

We  here  give,  in  chronological  order,  the  titles  of  the  papers  which  contain  infor- 
mation regarding  the  tishes  of  the  Colorado  Basin,  with  the  place  of  publication  and 
a  brief  summary  of  contents.  In  the  tables  of  species  we  give  the  page  upon  which 
each  species  is  mentioned,  the  name  under  which  recorded,  and  our  identification  of 
each.    Genera  and  species  described  as  new  are  printed  in  italics. 

1848.  Lieut.  Col.  W.  H.  Emoky.    Notes  of  a  military  reconnoissance  from  Fort  Leavenworth,  in 

Missouri,  to  San  Diego,  in  California,  including  part  of  the  Arkansas,  Del  Norte,  and  Gila 

"^  Rivers.     By  Lieut.  Col.  \V.  H.  Emory,  made  in  1846-47,  with  the  advanced  guard  of  the 

^*  Army  of  the  West."    Washington:  Wendell  and  Van  Benthuysen,  Printers.     1848. 

This  interesting  volume,  which  was  printed  as  Ex.  Doc.  No.  41,  Thirteenth  Con- 
gress, first  session,  contains  the  first  reference  which  we  have  been  able  to  find  to 
any  fish  of  the  Colorado  Basin.  The  reference  is  contained  in  the  following  extract 
from  pp.  62  and  63,  and  is  accompanied  by  a  full-page  plate  of  the  fish  named  Gila 
trout,  which,  of  course,  is  Piiythdihtilus  luciu»-: 

A  good  road  was  subsequently  found  turning  the  spur  and  following  the  creek,  until  it  debouched 
into  the  Gila,  which  was  only  a  mile  distant.  Some  hundred  yards  before  reaching  this  river  the  roar 
of  its  waters  made  us  understand  that  we  were  to  see  something  different  from  the  Del  Norte.  Its 
section,  where  we  struck  it  (see  the  map),  4,347  feet  above  the  sea,  was  50  feet  wide  and  an  average 
of  2  feet  deep.  Clear  and  swift  it  came  bouncing  from  the  great  mountains  which  appeared  to  the 
north  about  60  miles  distant.  We  crossed  the  river,  its  large  round  pebbles  and  swift  current  causing 
the  mules  to  tread  warily.  We  followed  its  course,  and  encamped  under  a  high  range  of  symmetric- 
ally formed  hills  overhanging  the  river.  Our  camp  resembled  very  much  the  center  of  a  yard  of 
huge  stacks. 

We  heard  the  fish  playing  in  the  water,  and  soon  those  who  were  disengaged  were  after  them.  At 
first  it  was  supposed  they  were  the  mountain  trout,  but,  being  comparatively  fresh  from  the  hills  of 
Maine,  I  soon  saw  the  difference.  The  shape,  general  appearance,  and  the  color  are  the  same ;  at  a 
little  distance  you  will  imagine  the  fish  covered  with  delicate  scales,  but  on  a  closer  examination  you 
will  find  that  they  are  only  the  impression  of  scales.  The  meat  is  soft,  something  between  the  trout 
and  the  catfish,  but  more  like  the  latter.     They  are  in  great  abundance. 

1853a.  S.  F.  Baird  and  Charles  Girard.  Descriptions  of  some  new  Fishes  from  the  River  Zufii. 
<Proc.  Ac.  Nat.  Sci.  Phila.,  vi,  1853,  368,  369. 

In  this  short  paper  are  described  and  named  the  first  species  of  fishes  ever  received 
from  the  Colorado  Basin.  Excepting  the  brief  reference  in  Lieut.  Col.  Emory's  recon- 
noissance, which  we  have  quoted  above,  this  is  the  first  mention  of  Colorado  Basin 
fishes.  The  specimens  described  were  collected  by  Dr.  S.  W.  Woodhouse  while 
attached  as  surgeon  and  naturalist  to  the  expedition  of  Capt.  Sitgreaves,  for  the 
exploration  of  the  Zuui  River  and  its  tributaries.  Three  species  were  described  from 
this  collection,  viz:  Gila  rohusta^  Gila  elegans,  and  Gila  gra^^ilis.  The  last  of  these  is 
now  regarded  as  a  synonym  of  G.  rohusta. 

10536.  Spencer  F.  Baird  and  Charles  Girard.  Fishes  collected  hy  the  expedition  of  Capt.  L. 
Sitj^reaves,  148-152,  with  3  plates,  1853.  <[Report  of  an  Expedition  down  the  Zufii  and 
Colorado  Rivers,  by  Captain  L.  Sitgreaves,  Corps  Topographical  Engineers,  1853. 

This  ]>aper  was  based  upon  the  material  upon  which  the  same  authors  reported 
in  the  Proceedings  of  the  Philadelphia  Academy  in  1853.  This  report,  however,  is 
given  more  in  detail  an{^  is  accompanied  by  3  plates  containing  very  good  figures 
of  the  3  nominal  species — Gila  robusta,,  Oila  elegans,  and  Gila  f/racilis.  This  expedi- 
tion left  Zuni  September  24,  1852,  and  reached  Yuma  November  30. 
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1853c.  Spen'ckr  F.  Baird  and  Charles  Girard.  Descriptious  of  New  Species  of  Fishes  collected 
hyMr.  Joliu  H.  Clark,  ou  the  U.  JS.  and  Mexican  Houndary  Survey,  under  Lt.  Col.  Jab.  D. 
(iraham.     <Proc.  Ac.  Nat.  Sci.  Pliila.,  vi,  1853,  387-390. 

This  is  the  first  of  the  several  papers  based  ujk)!!  the  collections  made  by  the  par- 
ties of  the  Mexican  Boundary  Survey  proper.  In  it  are  mentioned  17  species,  all  of 
which  are  described  as  new.  One  of  these  (Funduliut  tenellH8=Zygoneetett  notatus)  is 
described  from  Prairie  Mer  Rouge,  La.,  and  Russellville,  Ky.,  11  from  Texas,  and  5 
from  the  Colorado  Basin. 


Page.        Species  as  recorded. 


Present  identilication. 


Page        Si»ocic8  aH  recorded. 


I'rcseiit  ideutiflcation. 


388 
388 
389 


CatostomuH  latipinnU Catostomas  latipinnis. 

Gila  emoryi Oih  elegaus. 

Gila  graham i Gila  robusta. 


389  Cypriiiodon  mncu{anti«...    rvpriQodon  maoiilarius. 

390  Uf  teraodria  occidento/w  . .    lieterandriaoccideulalis. 


1854.  8.  F.  Baird  and  Charles  Girard.  Descriptions  of  new  species  of  Fishes  collected  in  Texas, 
New  Mexico,  and  Sonora,  by  Mr.  John  11.  Clark,  on  the  U.  S.  and  Mexican  Boundary 
Survey,  and  in  Texas  by  Capt.  Stewart  Van  VUet,  U.  S.  A.  Second  Part.  <Proc.  Ac.  Nat. 
Sci.  Phila.,  vii,  1854,  24-29. 

This  is  the  second  paper  by  Baird  &  Girard  upon  the  fishes  of  the  Mexican 
Boundary  Survey.  The  list  contains  19  species,  all  but  2  of  which  are  describetl  as 
new.    Of  these  10  species,  16  were  from  Texan  waters  and  3*  from  the  Colorado  Basin. 


Page.  Species  us  recordinl.  Present  identification.     I  Page.        Si)ecieH  am  re<-orded. 


Present  identification. 


27  ,  CatostoniiiR  elarkii Catostomus  clarkii. 

28  CatostomiiH  in-vij/nu (.'atostoinus  insignis. 

28     Gilsk  ffibbosa Leuciscus  niger. 


204  I  Tiaroga  eobitis I  Tiaroga  o^bitis. 

205  (lila  ntbiista (iila  robusta. 

205     Gilaelegans j  Gila  elegaus. 


1856.  Charles  Girard.  Researches  upon  the  Cyprinoid  Fishes  inhabiting  the  Aresh  waters  of  the 
United  States  of  America,  west  of  the  Mississippi  Valley,  from  specimens  in  the  Museum 
of  the  Smithsonian  Institution.    <jProc.  Ac.  Nat.  Sci.  Phila.  1856,  l^>-209. 

This  pap2r  mentions  18  si>ecies  from  the  Colorado  Basin,  9  of  which  are  described 
as  new. 


Page.;        Species  as  recorded. 


Present  identification. 


173 
173 
173 
186 
186 
187 
187 
192 


Minomas  insignis ,  Cat4)8tomu8  insignis. 

Miuonius  clarkii Catostomus  clarkii. 

Acoinus  latipinnis Catostomus  latipinuis. 

Argy reus  oMculiu Agosia  oscnla. 

Argyreus  notabilis Agosia  oscula. 

AgoMiu  chry*ofja[s]ter Agosia  chrysogaster. 

Agosia  mftaUica Agosia  cbrysogaster. 

Meda  fulgida Meda  fulgida. 


Page. 


205 
205 
205 
206 
207 
209 
209 


Species  as  recorded. 


Present  identification. 


Gila  gracilis Gila  robusta. 

Gila  grabamii Gila  robusta. 

(rila  emorii ,  Gila  elegans. 

Tigoma  intemudia Lcuciscus  intermedins. 

Tigoma  gibUHia '  Leuciscus  niger. 

PtychocheiluH  IttcitiM '  PtTcbocheilus  lucius. 

Pt  vchocheilus  vorax GiU  robusta. 

*  I 

I 


1858.  Charles  Girard.     Report  upon  the  Fishes  collected  by  the  various  Pacific  Railroa<l  Ex]>loration8 
and  Surveys.     Vol.  x,  part  iv,  1-400,  with  numerous  plates. 

But  little  collecting  in  the  Colorado  Basin  was  done  by  the  parties  connected  with 
the  Pa<jitic  railroad  surveys.  The  records  mention  only  three  species  from  this  basin. 
All  of  these  were  collected  in  the  Zuni  River  in  1852  by  Dr.  S.  W.  Woodhouse,  under 
Capt.  L.  Sitgreaves.  Specimens  of  one  of  the  species  {Gila  elegatift)  were  obtained  in 
the  Gila  in  1853  by  Dr.  A.  L.  Heermann,  under  Lieut.  J.  G.  Parke;  in  the  Colorado 
Eiver  in  1854 by  Arthur  Schott,  under  Maj.  Emory;  and  at  Fort  Yuma  in  1855  by 


*  In  this  paper  Catostomus  plebeius  {Pantosteus  pUbfius)  and  Gila  pulckella  {I^^ieitexui  nigreseens)  are  credited  to  the 
**Rio  Mimbres.  tributary  of  the  Uio  Gila."  But  the  Kio  Minibres  is  not  a  tributary  of  the  Oila,  but  of  Lake  GuzmaOt  in 
Chihuahua,  and  these  two  species  are  not  known  to  occur  in  the  Colorado  Baain. 
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M»j.  8.  H.  ThomaH.  ThiA  8pec:ie»  was  also  collected  in  1S54  by  Mr.  Kmzfeld,  oDder 
hienU  E.  G.  Beckwith,  bat  the  exact  locality-  Is  not  known.  Only  three  species  are 
mentioned  in  thin  report  as  coining  from  the  Colora^lo  Ba^in,  being  the  same  described 
by  Baird  &  (rirard  in  18.>3  a. 

1859a,  Chahleh  Oirard,  Ichthyoloji^  of  the  Boandarj.  <R«port  of  tbel'Dited  States  and  Mexican 
Honnrlary  Snrrey,  made  nnder  the  direction  of  the  Secretary  of  the  Interior,  by  Wiliiam 
H.  Emory.  Major,  First  Cavalry,  and  L'nite<l  States  CommiMioner.  Vol.  3.  Washin^oD. 
1858.     Part  on  Ichthyoloj^y,  1^**9, 1-85,  plates  1-10. 

In  thift  final  report  upon  the  fi.shes  collected  by  this  survey  Girard  mentions  17 
fipecie>«  as  having  l>eea  obtained  in  the  Colorado  Basin.  All  of  these  were  described 
in  the  Procee^li ngs  of  the  Aca^lemy  of  Natural  Sciences  for  the  years  18^3,  18.>4,  and 
1850.  Nothing  new  is  added  in  the  Mexican  Boundary  Rep<irt  except  plates  contain- 
ing illnstrations  of  all  the  spe^rie^. 


p««# 


:» 

47 
47 

4H 
4U 

m 


SfHsnif-n  »»  rfcariU'A. 


Ppfn/'ut  i«i«'ntiflcatioD.       Pac»».         Sf»«i*»*i  an*  recr»rded. 


Present  idf^ntidomtion. 


I 


Minoron^  innifmiM CatONtotmnii  inMfrnia. 

Minomiiiif-kirki CatontufnoN  rUrki. 

Arjmtnn  latiiiiniiU CzUmtcmxm  latipinniji. 

Arfiyrt'fM  tmi'u\fin AffOflia  o«Krola. 

Artfvrt'fiA  notiili;i;«i  . Agodia  oarnla. 

Ai^rmia  cbry«'»ua"*t»T Agonia  chrymtf^ieT. 

Aiitmla  m'tallw-a Af^imiti  *hryhO|faj»t«-r. 

M>'«la  fiilKi'ia >f <^fta  ful^iila. 

I'iarr^ga  cobit  i« ,  Tiaroga  cobitift. 


61     GilaelegaQ4 Gila  elegana. 

ftl  ,  Gila  grahaoii Gila  robasta. 

C2     Gila  emorii irila  elegani*. 

&(     Ticoma  interroetlia Leactacns  intermedia. 

64  I  Tigoma  gibltona I>^ui-i«ciia  ntger. 

65  i  Ptychmheiliu*  lariiiA Ptyobocheilas  hicioit. 

68     ryprinridon  rna<-ulariu9. ..  Cvprinodon  macuUriaa. 

73     Girard inu»  occideittalid. . .  iTeteraodria occidentali:». 


i^" 


1859h.  CfiAHLKS  Gikai:d,  M.  1).     Ichthyological  Notices,  xm-lix.     <Proc.Ac.yat.  S<m.  Phila.  1859, 
J  11.V122. 

\^  ^'      ,  On  i>agc  IHI  of  this  paper  Girard  describes  two  female  specimens  of  Girardinus 

/^x      ,    oecidentaliH  {=  Jlrferandria  occidental  iff)  obtained  at  Tucson.  Ariz.,  by  Arthur  Schott, 
and  numerous  other  8pe<;imens  obtained  at  Tucson  by  Dr.  A.  L.  Heermann. 

1860.  (.'iiari.kmC.  Auhott.  I)«H<Tiptiousof  Four  New  Species  of  North  Amt^ricanCyprinidae.  <^Proc. 
Ac.  Nat.  Sci.  Phila.  1860,  473,  474. 

Tliis  paper  contains  a  description  of  Gila  affinin  (=  Gila  rohnsta)^  the  specimens 
erroneously  said  to  be  from  *^  Kansas.^' 

1871.  K.  I).  Coi'K,  A.  M.  liccent  Reptiles  and  Fishes.  Report  on  the  Reptiles  and  Fishes  obtained 
by  the  .Vatiiralists  of  the  Expedition.  ^Haydcn's  Report  Geol.  Surv.  Wyoming  for  1870 
(1871),  432-442. 

In  this  rei>ort  l*rof.  Cope  records  13  species  from  the  Colorado  Basin,  5  of  which 
he  describes  as  new. 


Piigi*        Si>orh'!«  an  rwordcd. 


Vrvnt-ni  idciitificHtion. 


A'M 
4:<3 
AX\ 
434 
i'.SU 
435 
430 


Snliiio  (Salur)  virgi'sallM 
(,'orouoiiiiH  witliaiiiHonii 
('utoMtotiiiin  latipinno. . . 
('atoMtoiiiiiH  (litCobnluH  . 

MiiHMiMiN  (htphintm . 

.MiiioniiiH  hardnn 


rottiiH  b.'iirdi  pitnctulatns. 
Salnio  invkiHH  nhniritiiHiK. 
(/orcuoiiiiM  wiliiatiiHoiii. 
('iiUi>st(tuiun  latli>iiintH. 
(^'atoNtdrntiM  latlpiiiniH. 
ratitOMtciiM  dclpliiniiH. 
ratitimtniH  del  phi  hum. 


Page. 


43B 
441 
441 
441 
441 
U'2 


Speries  ns  recorded. 


H^vboT)Bi8  CfrregiiiB 

Gila  eVgaiiH  . .'. 

( rila  grahaniii 

Gilrt  gracilin , 

(iila  nacrra 

('••raticlithyH    g<]ua)nilen 
tug. 


Present  identification. 


Leuciscus  ogregins 
Gila  elegans. 
Gila  robusta. 
Gila  robusta. 
Gila  robusta. 
Couesius  squamilentuA. 


1872.  llnWAHi)  I).  Coi'K,  A.  M.  R«'port  nn  tln«  Roccnt  K(;j)til(is  and  Fishes  of  the  8urvt\v,  collertod 
hy  ('aiiipln^ll  Carrin^^ton  and  C.  M.  Dawes.  ^Ilaydon's  Report  (ieol.  Suvv.  Montana  for 
IH71   (1X72),  4(}7-l7ri. 

tills  re|)oit  Prof.  Oope  records  but  one  species  from  the  ColoTvulo  IVasin.     This 
\H  ISalmo  plvnrllicuH  (  =  Sal  mo  myklHH  plctiritici(s),  wliieh  lie  descril>^s  as  i\e\v. 
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1874.     Edward  D.  Cope.  A.  M.     On  the  Placiopterin.i'  ami  IheTrhlliyoIogy  of  Tfali. 

Id  this  paper  10  apecies  are  credited  to  tbe  Colonwlo  Ilasiii.     Seven  of  these  are 
described  as  new. 


I'lagopterut  a 
'  Meda  fulgi^la 


nr.  II. 


I'miu.  PUenpienis   i 

,  U(«lii  fulpiln. 

'.'.'.'.'.'.  LB|Iiir«m«lS.J. 

ivil,  ■  Kiiiiiichlhy. 

.      iliilcta. 


iiBiliuolHilus  ...; 


I 


1876.  Pcof.  E,  D.  Corp.  axli  Dr.  H.  C.  Yahrow.  Koport  ui>oii  tlio  CollectimiH  on-'inhes  made  in 
portions  of  Sevadn,  Utah,  Califurnin,  Colurodo,  New  Mp.\ico,  and  Arizona,  during,'  the  years 
1871,  1872,  1873,  and  1874.  <Zoologyof  the  WLi^eler  Survey  west  of  the  lOOlh  meridian, 
1875  (1876), 635-703,  plates  xxvi.xxx:i. 

This  is  by  fer  the  most  important  contribution  to  the  literature  of  tlie  ichtliyology 
of  the  Colora^lo  Basin  that  has  yet  aptwareil.  Tlie  authors  t-redit  no  fewer  than  27 
species  to  this  basin. 

Ill  the  body  of  the  report  29  nominal  species  are  recorded  fn>ni  Colorado  Basin 
localities,  but  4  of  these  were  apparently  erroneously  so  referred.  They  are  fiiln  mon- 
tana  from  '^Arizona,"  Gila  pandora  from  "Piigosa,  Colo.,"  Gila  gula  from  "Uio  de 
Aeama"  and  "near  Fort  Wingate,  N.  Mex.,"  and  rtyclioHtomus  cougeitfm  from  "Ash 
Creek,  Ariz."  Gila  monfana  {=Leuciscus  ht/drophlox)  was  jirobahly  from  some  i>hu!e 
in  the  Utah  Basin.  Both  Gila  pandora  and  Gila  guUt  are  now  regarded  as  being 
identical  with  Leueixfus  niyreseens,  a  Itio  Grande  sjieciea,  aixl  Cope  &  Yarrow's 
specimens  probably  came  from  that  basin.  Ptychoitmnin  congestun  {Moxostoma  con- 
gettum)  int  a  Texan  species,  and  the  3  specimens  which  Cope  &  Yarrow  provisionally 
referre<l  to  this  species  may  have  come  from  some  Texan  locality. 

In  the  recapitulation  of  species  (p.  GO!))  the  authors  name  27  species  in  the  Colo- 
rado Kiver  list,  4  of  which  are  not  given  in  the  body  of  the  re|>ort,  viz:  Ceratichtbyit 
iquamilcnt«8  (CoueKiua  squamiUnt.us),  Pantoateiis  bariiu»  {PantOKteun  delphinuH),  Paiilos- 
teas  delphlnus,  and  Coregomis  KilHamsoni.  All  of  these  are  properly  credited  to  the 
Colorado  Basin,  as  had  previously  been  determined  by  Prof.  Cojm;, 


LtpldoniHlB  Jami'il . . 


OenUehthy*  blguli 
QlHaigra 


Plaff(ipl«ra 

U°  s  rnii^ila. 
Liqi>(lniii'<U  vl 
I.c|iM.aiwdsjii 
Aciolk  '•rulii. 

AgoaU  colualf. 


MS     RIlBBnluniK.. 


II I  UK 


6M    Sllmnin  ninria 


rt>  iDirstrrjK . .    Li'iii'l 


,  SaliB-'Mrnriili-ii* 

niRinlInu*  >>i.«<irini>li 


•  ilnmhlnui. 

deluShiBi. 
M  nlauriilnm. 
>  ni^hlBiMlfa. 


1876.  Prof.  TilKO.  (ill.u     liepnrt  oii  tihthyology.     <Ciipt.  Sim)i<ciM'H  1!i  porl  of  Kxploralicins  acniaa 
the  CJroat  Biisiu  of  the  Terrilory  of  rtnli,  in  IKiH,  lix^-i'M. 

Ill  this  report  Platynohio  commuaix  (PUttggobio  grm-iliii)  in  ci-edited  to  Green  Hiver, 
Utah,  probably  erroneously.  Potiimocottm  piincUdatttg  is  described  from  a  "single 
specimen  obtained  by  I>r,  George  Sucklcy,  in  the  summer  of  1859,  between  Bridger's 
Pass  and  Fort  Itridger." 
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1880.    Wm.  N.  Lockixgtox.    Description  of  ix  New  Species  of  Catoatomus  {Catostomus  cypko)  from 
the  Colorado  Kiver.     <Proc.  Ac.  Nat.  Sci.  Pliila.  1880,  237-240. 

The  single  specimen  upon  which  this  species  was  based  was  obtained  from  the 
Colorado  River  at  the  mouth  of  the  Gila  by  John  K.  Curry,  esq.,  and  presented  to  the 
Museum  of  the  California  Academy  of  Sciences. 

1889.  Philip  H.  Kirsch.  Notes  on  a  Collection  of  Fishes  obtained  in  the  Gila  River  at  Fort 
Thomas,  Arizona,  by  Lieut.  W.  L.  Carpenter,  U.  S.  Army.  <^Proceeding8  of  the  United 
States  National  Museum,  xi,  1888  (1889),  555-558. 

This  is  a  report  upon  a  collection  of  7  species  of  fishes  sent  by  Lieut.  Carpenter 
to  the  Museum  of  the  University  of  Indiana.  The  author  describes  one  new  species 
{Catostomus  gila)  and  one  new  genus  [Xyrauchen), 


Page.        Species  as  recorded. 


555 


Catostomus  latipinnis  ... 


555  I  Catostomus  gila  . . . 
55G     CatO!«tomuH  iusii;ui» 


Preseut  ideutitication.     '  Page.        Species  as  recorded. 


Present  identification. 


Catostomus  latipinnis. 
Catostomu.s  pla. 
Catostomus  insignis. 


550     Catostomus  clarki i  Catostomus  clarkii. 


556     Xyrauchen  cy^ho i  Xyrauchen  cypho. 

558     Ptvchochilus  lucius Ptvchocbcilus  lucius. 

558  '  Gila  emorii '  Gilaelegans. 


1891.     David  Staru  Joudan.     Report  of  Explorations  in  Colorado  and  Utah  dnring  the  summer  of 
1889,  with   an  Account  of  the  Fishes  found  in  each  River  Basin  examined.      <;BuU.  U.  S. 
Fish  Commission,  ix,  1889  (1891),  1-40,  plates  1-5. 

During  these  explorations  Dr.  Jordan  was  assisted  by  Prof.  Barton  W.  Evermann, 
Mr.  Bert  Fesler,  and  Mr.  Bradley  M.  Davis.  Next  to  the  Wheeler  Survey  the  collec- 
tions obtained  by  this  party  are  the  largest  and  most  important  that  have  yet  come 
from  the  Colorado  Basin.  The  collections  contain  10  species  and  represent  18  Colorado 
Basin  localities.    The  following  is  a  list  of  the  species  contained  in  these  collections: 


Page. 


26 
26 
26 
27 
27 


Identification. 


Catostomus  latipinnis 

Xyraucben  cyplio 

Xyrauchen  uncompahgre 

Pautosteus  delphinus 

Gila  robusta 


Page.; 


Identification. 


27 
2H 
28 
28 
29 


Gila  elegauH. 
PtychotHieilus  lucius. 
AgoHia  yarroiH. 
Salnioniykiss  pleuriticus. 
Cottus  b'airdi  puuctulatus. 


In  August,  1893,  while  on  their  way  to  Idaho,  the  present  writers  stopped  one  day 
at  Green  Kiver,  Wyo.,  where  the  Green  Kiver  was  examined  and  a  small  collection 
of  fishes  made.  The  river  was  seined  from  a  point  about  IJ  miles  above  the  town 
down  to  below  the  railroad  biidge.  At  that  time  (August  1)  the  stream  averaged 
about  125  feet  wide  and  at  least  3  feet  deep;  the  current  flowed  about  1 J  feet  per 
second,  and  the  temperature  was  about  70^  at  noon.  The  water  was  very  green 
where  deep;  though  clear,  it  contains  a  good  deal  of  alkali.  The  bottom  of  the 
channel  is  of  gravel,  shale,  mud,  and  sand  in  difl'erent  places.  The  shores  are  of 
adobe  or  sand  and  gravel  where  low,  but  of  sandstone  or  shale  where  high.  The  left 
bank  of  the  river  above  the  town  is  of  very  high  and  picturesque  clifls  and  butt^s  of 
shale  and  sandstones  of  varied  colors;  and  the  deep  side  of  the  stream  is  at  the  foot 
of  these  cliffs.  Seven  species  of  fishes  were  obtained  by  us.  These  represent  the 
result  of  almost  constant  seining  for  the  greater  part  of  a  day,  and  thus  indicate  the 
paucity  of  species  in  this  stream. 

Our  notes  on  this  collection  will  be  found  under  the  appropriate  species  in  the 
following  list. 
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LIST  OF  SPECIES  OF  FISHES  KNOWN  FROM  THE  COLORADO  BASIN. 

Ill  the  followin*^  list  we  give  under  eaeli  species,  in  chronological  onler,  the  dift'er- 
ent  i>lace.s  in  the  Colorado  Jiasin  troui  which  it  lias  been  recorded.  VVlien  a  tabular 
form  is  used,  the  name  under  which  the  species  was  recorded  is  given  in  the  first 
column^  the  locality  from  which  recorded  in  the  second,  the  name  of  the  collector  iu 
the  third,  and  the  authority  in  the  last.  When  twoH)r  more  pai)ers  by  the  same  author 
appeared  in  the  same  year,  they  are  designated  as  a,  />,  c,  etc.  The  names  of  species 
described  as  new  from  the  Colorado  Basin  are  printed  in  italics  in  connection  with  the 
type  locality. 

CATOSTOMID2B.     (The  Sucker  Family.) 

1.  PantosteuB  arizonse  Gilbert.     Salt  Kiver,  Teiiipe,  Ariz,  (type,  (iilluTt;  1895). 

2.  Pantostens  delphinus  (Cope). 


Numiual  species.  '  Lorality.  (.'oUeotor.  Authority. 


^linoiuxifi  delphinus l*n)bably  a  tributary  of   <jnM«n      Haydt'o  colkn-tion ('oih-.  1871. 

Hiver." 

MinonniH  hardut tlo do Do. 

rantusteuH  jamjvii Zu fit  Kiver,  New  M«'xiro H.  W.  Uensliaw ('o|>e  A.  Yarrow,  1876. 

l)o ". Tii-rra  Armarilln.  N>\v  Mexico...    Yarrow  A:.  SheUd Do. 

PautoiteurtdelphiuaH Ea;:li'  Uiver.  Gvp»»uin, 'Jolo Kveruiann  A  Davis Jordan.  18d9. 

D<i CiuiiuiHon  Kiver,  Delta,  <-olo Jordan,    Kvenuann,  Fesler  Do. 

A:  Davis. 

Do '  Uncomnahjjre  Kiver.  Delta,  f'olo do Do. 

Do ,  Kio  de  las  Aninias  Perdidas,  Du-    do Do. 

ranuo,  <'olo. 

Do Kio  Florida.  Durango.  C<do do Do. 

Do Cireen  Kiver.  Green  Kiver Kverniunn  A:  Kutter Kvrmiann   &.  Kutter, 

ij<»r». 


This  specie.s  we  fuiind  abuiidiiiit  in  Green  Kiver.     Tin*  Mprrinien.s  se^'nred  do  not  dilVer  materially 
from  those  coUeeted  by  Jordan  «St  Evermann   iu  the  (itmuison  and  Uucompah«j:rc  rivers  in  1889. 

3.  Pantosteus  clarkii  Cliaird  «&  C>irard^ 


Nominal  species  Locality.  Collector,  Authority. 


MinoniuM  clarkii Kio  Santa  Cruz John  N.Clark Baird  A-  (iiranl,  IHT/l. 

Do do do (iirard,  18."»9. 

Cato»toiuus  clarki Gila  Kiv«r.  Ft.  Thomas,  Ariz Lieut.  \V.  L.Cariienter Kirsch.  18"^, 


4.  Catostoxnus  latipinnis  (Baird  «V  (iirard). 


Nominal  Hi>ecie8.  L«K*ality 


Collector.  Authority. 


Catostomus /ari/zmnw Kio  ."^au  Pwlro,  tributary  of  fiila  .'  John  IL  Clark Haird  &  Girard.  l«5,3r. 

AromuM  littipinnis do *. do (Iirard.  IhSfi  and  1809. 


Catostomus  latipinne Green  Kiver 

Cato.Htoniiis  latipinnis ' do 


Do Gila  Kiver,  Ft.  Thomas.  .\riz 

Do ;  Gunnison  Kiver,  Delta,  Colo 

I 

l>o '  I'ncompahjjre  Kiver,  Delta,  Colo. . 

Do I  (;rien  River,  Groeu  Kiver.  Wvo... 


Hay  den  collections Cope.  1871. 

Jordan,  Evermann,  Fesler  &  Jonlan,  1889. 
Davis. 

Li«'ut.  Carpenter Kir!«ch,  1^89. 

Jordan.  K\ennann,  Fesler d:  Jordan,  1889. 
Davis. 

do Do. 

Evermann  d:  Kutter E^er-luann    Sc    Kutter, 

l?lo. 


This  wa.s  even  more  abnndant  at  (Jrcen  Kiver  than  /*.  delphinus  and  was  found  in  tbe.»*ame  ]>laees 
as  that  species.  They  both  seem  to  prefer  rather  deep,  qniet  pools  with  mud  bottoms.  These  Hi>eci- 
mens  agree  with  others  from  Delta,  Colo.,  with  which  they  have  been  compared.  The  speries  is  <lo86 
to  Cato8tomu8  griaeuHj  the  latter  having  a  longer,  slenderer  snout  and  smaller  fins. 

5.  Catostomos  gila  Kirsch.     Types  taken  in  the  Gila  River  at  Fort  Thomas,  Ariz.,  by  Lieut.  W.  L. 
Carpenter,  and  described  by  Kirsch  in  1889. 

F.  C.  B.  1894-^1 
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6.  Catostomus  insiguis  Baird  &  Girarcl. 


Nominal  species. 

Locality.                       J                  Collector.                               Authority. 

Catostomns  ifisianis 

Rio  San  Pedro .Tolm  H.  Clark 

Baird  &  Girard,  1854. 
Girard,  1856  and  1859. 
Cope  &  Yarrovr,  1876. 
Do. 

Do 

do 

:.:.~do\::.:... :..:::/.::::: 

Catostomus  insiime. 

Ash  Creek.  Arizona 

Dr.  J.  T.  Rothrock 

Do 

"Xftw  \f*»vion" 

Dr.  Osrnr  I.rt«-w 

Catostomus  inaignis ,  Gila  River,  Ft.  Thomas,  Ariz Liout.  Carpenter 

1 

Kirsch,  1889. 

7.  Xyrauchen  cypho  (Lockington). 


Nominal  species. 

Localitj'. 

Collector. 

Authority. 

Catostomus  cuoho 

Colorado  River  at  mouth  of  the 
Gila  River. 

Gila  River.  Ft.  Thomas,  Ariz 

Green  River.  Blake  City,  I'tah  . . . 
Gunnison  River.  Delta.  Colo 

W.  X.  Lockington,  1880. 

Kirsch,  1889. 
Jordan,  1889. 

Do. 

Do. 

X  vrauchen  cvuho 

Lieut.  Carpenter 

Jordan 

Do 

Do 

do 

Do ". 

Uncomuabcrre  R..  Delta.  Colo 

do 

8.  Xyrauchen  ancoxnpahg;re  Jordan  &  Everinann.    Types  taken  in  the  Uncompahgre  River  near 

the  railway  station  at  Delta,  Colo.,  by  Jordan,  Evermann,  Fesler  «fe  Davis,  and  described  by- 
Jordan  &  Evermann  in  1889. 

CYPRINID2B.     (The  Minnow  Family.) 
Tlie  bulk  of  the  species  of  the  Colorado  Basin  belong  to  this  family.* 

9.  PtychocheiluB  lucius  Girard. 


Kominal  species. 

Locality. 

Collector. 

Authority. 

Gila  trout 

Gila  River 

Lieut.  Col.  W .  H.  Emory 

A.Schott 

Lieut.  Carpenter 

Emory,  1848. 
Girard,  1856  and  1859. 
Kirsch,  1889. 
Jordan,  1889. 

Do. 
Do. 
Evermann  <fc  Rutter, 
1895. 

Ptychocheilus  Iticius 

Do 

Rio  Colorado 

Gila  River.  Ft.  Thomas,  Ariz 

Gunnison  River,  Delta,  Colo 

Uncomphaffre  R.,  Delta,  Colo 

Green  R.,  Blake  City,  Utah 

Green  River,  Green  River,  Wyo  . . 

Do 

Do 

Jordan,  Evermann,  Fesler 

«fc  Davis. 
do 

Do 

Do 

clo 

Evermann  &.  Rutter 

We  did  not  secure  any  specimens  of  this  large  cypriuoid  at  Green  River,  but  were  told  that  it  is- 
a  common  lish  in  that  part  of  the  Green  River.  It  is  locally  known  as  '*  whitefish,*'  **  white  salmon,'' 
or  "salmon,'^  and  individuals  weighing  8  to  10  pounds  are  often  taken  with  the  hook. 

10.  Gila  elegans  Baird  <&  Girard. 


Nominal  species. 


Gilaelegang. 

Gila  ernoryi. 

Do 

Gila  ele^anH 
Gilaenioryi. 
Gila  elegans 
Gila  ernoryi . 
Gila  elc^ans 

Do  ... . 

Do  ... . 

Do  .... 


Localitv. 


Collector. 


Authoritv. 


Zufii  River I  Dr.  WoodhouKC . 


Near  mouth  of  Gila  River 

Gila  River 

Colorado  River 

Gila  River 

Zuni  River 

Near  mouth  of  Gila  River 

Colorado  RivtT,  Cal 

Forks  of  Green  River 

Ft.  Brid^er,  Wyo 

Sun  Juan  River,  New  ^lexico  . 

Do j  Southwestern  Arizona 

Gila  emorii !  (Jila  River.a.t.i>^.j.ik.^.  »€  A** 

Gila  elegans G unnison  River',  Delta,  Colo. , . 


Do (ireen  River,  Blake  Cit v.  Utah. 


John  L.  LeConte 

do 

A.  Schott 

John  L.  Lt'Conto 

Dr.  Wood  house 

John  L.  LeConte , 

A.  Schott 

Havd»n  colloction 

......do 

Lifut.  Biniie 

F.  BiHchotr 

Lieut.  Carpj'uter 

Jordan,  Evt-rmaun,  Fesler 

«fe  Davis. 
Dr.  Jordan 


Baird  &  Girard.  185.3a 

and  18536. 
Baird  &.  Girard,  1853r. 
Girard,  1856. 
Girard,  185<5.  1858. 
Girard,  1858. 

Do. 
Girard,  1859. 

Do. 
Cope,  1871. 

Do. 
Cope  <fc  Yarrow,  1876. 

Do. 
Kirsch.  1S80. 
Jordan,  18is9. 

iJo. 


*  CyprlnuN  earpio  Linmeus.  The  German  Carp.  This  Hp«'ries  was  introduced  from  Europe  into  the  United  States  in 
1875  hy  the  Government,  aud  even  earlier  by  private  individuals.  From  the  ponds  it  has  escaped  to  the  rivers  and  is 
now  found  in  many  of  the  larger  rivers,  including  the  (Colorado. 
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11.  Oila  robusta  Buird  «&  Girard. 


Nominal  Hpecies. 


Locality. 


C'oll«H*tor. 


Atitbority. 


QiUrolnuta River  Zafii 


Gila  graeilU ;..:..  .do 

Gila  nrahami Rio  San  Pedro,  tributary  of  Kio  Gila... 

Ptvctiocheilus  vorax. . .    Unknown 

Gila  rohiista River  Zufii 

Gila  graoamii Rio  San  Pedro,  tributary  of  Rio  Gila. . . 

Gilagracilia River  Zuni 

Gila  robasta do 


Dr.  Woodhouae Raird  dt  Girard,  1853a, 

18536. 

do I  Do. 

John  H  Cbirk 1  Bainl  &  Girard.  1853c. 

Lieut.  Beck  with j  Girard.  1856. 

Dr.  WoodhouHe I>o. 

JohnH.Chirk j  Do. 

Dr.  Woodhouse I  Giranl.  18.06  1858 

do Girard,  1858. 1859. 

Gila  jrrahami j  Rio  San  Pe<ln>.  tributary  of  Rio  Gila. . .    John  H,  Clark |  Do. 

GilaajUnijr !  "Kansas";  evidently  an  error 1  W.  A.  Uammoud ;  Abbott,  1860. 

Loucisoua  ZMnn<'««i«.. .!  Zufli  Itiver Dr.  Woodhouse 

(f  ila  grahaiiil '  Ft.  Bridger Hayden  colle<-tion 

Gila  gracilia I do do 

Do  I  Uenrv'a  Fork  of  Green  River | do 

Gila  finrnbamii ' <io    ; do 

Gila  gracilis j  Forks  of  Green  River do 

Gila  nacrea do '  Campbell  Carriiigton 

Gila  River H.  W.  Heushaw 

do 1  Jas.  M.  Riitter 

Arizona H.  W.  Henshaw 

White  River,  Arizona ; do 

do Loe w,  Henshaw  Sc  Rutter  . . 

Camp  Apache ;  Dr.  Loew 

Colorado  Chiqnito '  Dr.  Newberry 

Ash  Creek.  Arizona ^  Dr.  Rothroek* 

(ireen  River.  Wyoming , 

Uncompahgre  R..  Dflta.  Colo i  Jortlnn.    Evermann,  Fesler 

Si,  Davis. 

(funnison  River.  Delta,  Colo ' do 

c ireen  River,  Green  River,  Wyu Kvermann  6l  Rutter Kverniann  &   Rutter, 

1H95. 


(rila  robusta.. 
(tila  grahaniii 
Gila  robusta.. 
Gila  graciliH.. 
Gila  graham li 

l>o 

Do 

Do 

Gila  nacrea ... 
Gila  robusta.. 


Do. 
Do. 


^  Gunther.  1868. 
Cope,  1871. 

Do. 

Do. 

Do 

Do. 

Do 
Cope  &  Yarrow,  1876. 

Do.- 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Jordan,  1880. 

Do. 


I 


Do I  Babaoomari  Cn'fk,  Ariz '  Dr.  A.  K.  Fisher 


Do. 


This  species  seems  to  be  distributed  tbrou^hoiit  the  Colorado  F?iver  Basin  and  is  extremely  vari- 
able. Compared  with  specimens  from  .Salt  Kiver  at  Teir.pe,  Ariz.,  ours  from  Grei*n  Kiver  ditter  in  the 
obviously  smaller  eye  and  the  possibly  wider  union  of  the  ^ill-membranes  with  the  isthmus.  If,  (m 
further  investigation,  a  northern  form  is  found  separable  from  the  southern,  it  will  liear  the  name 
nacrea  Cope.  The  following  is  a  detailed  description  of  the  six  examples  taken  by  us  in  Green  River 
at  Green  River,  Wyo.,  near  the  type  locality  of  Gila  nacrea: 

Head,  3J  to  4 ;  depth,  1?  to  4v:, ;  eye,  3}  to  4 ;  snout,  3i  to  4  ;  interorbital  width,  2J;  D.  9  or  10;  A. 
9  or  10;  scales,  23  to  25-85  to  101^13  or  14;  teeth.  2,  5-4,  2,  hooked,  no  grinding  surface.  Ho<ly 
moderately  slen<ler,  head  bn>a<l,  the  upper  profile  longitudinally  and  transversely  convex;  snout 
decurved;  mouth  oblique,  jaws  suberpial,  maxillary  barely  reaching  beyond  fnuit  of  orbit,  about  as 
long  as  from  tip  of  snout  to  pupil;  interorbital  space  very  convex,  1.^  times  diameter  of  eye;  back 
not  strongly  arched;  caudal  pedunch»  rather  sleu<ler,  comi)re8sed,  the  least  depth  4  in  head.  Origin 
of  dorsal  behind  insertion  of  ventrals,  midway  between  nostrils  and  base  of  middle  candal  rays; 
anterior  <lorsal  rays  somewhat  producetl,  their  length  l\  in  head;  anal  smaller,  length  of  longest 
ray  H  in  head,  equal  to  length  of  pe<'toral;  pectorals  not  quite  reaching  ventrals,  the  latter  barely 
reaching  vent,  l^  in  head;  caudal  widely  forked,  the  lobes  longer  than  Lead.  .Scales  very  small, 
crowdecl  on  back;  lateral  lino  strongly  decurved. 

Two  of  these  specimens,  3f  ami  4  inches  long,  respectively,  differ  from  the  others  in  having  a 
shorter,  blunter  head,  and  a  slightly  deeper  caudal  peduncle. 

12.  Gila  seminuda    Cope  «fc  Yarrow.    Types  taken  in    the    Rio  Virgen,    Washington,  Utah,  and 

described  by  Cope  &  Yarrow  in  1S76. 

13.  LeuciscuB  lineatus  (Girard). 


Nominal  sp<'cie.s. 


Lo<'alitv. 


Collector. 


Authority. 


Gunniflon  River Mr.  Klelt Cope,  1874. 


Hvl»oiwi.«i  timjHinogrntxM  . . . 

Do.. do do 

Sib<imu  atraria do Mr.  Henshaw. 

Do Zufti  Kiver do 

Do Colorado    Chiquito   Kiver.    New    do , 

Mexico. 
Sil»oraa  atrana /on*7u:/7)« Colorado  Chiquito  River Dr.  NewlM'rry 

Do * Snake  Creek,  Nevada Dr.  Yarrow.'.. 

Do Rio  Virgen    do 


Cope  A  Yarrow.  1876. 
Do. 
Do. 
Do 

Do. 
Do. 
l»o. 
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14.  Leuciscus  intermedius  (Girard).    Types  taken  iu  the  Rio  8an  Pedro,  tributary  of  Rio  Gila,  by 

John  H.  Clark,  and  described  as  Tigoma  intermedia  by  Girard  in  1856  and  1859. 

15.  Leuciscus  niger  (Cope). 


Nominal  species. 

Locality.                        |                  Collector. 

1 

Authority. 

Gila  (libbosa 

1 
Ilio  Santa  Cruz,  tributary  of  Rio  ,  John  H.  Clark 

Baird  &  Girard.  1834. 

Girard,  1856,  1859. 
Girard,  1859. 

Cope  &,  Yarrow,  1876. 
Do. 

Ticroma  iribbosa 

Gila.                                                1 
Tucson.  Sonora.  Ariz ■  Heennann  &.  Clark 

Do 

liio  Santa  Cruz,  tributary  of  Kio     John  H.  Clark 

Gila  7iigra 

Do 

Gila.                                                 1 
Ash  Creek.  Arizona  . .............    Dr.  Rolhrock 

San  Carlos,  Arizona i  H.  "W.  Henshaw 

16.  Leuciscus   egregius  Cope.     Types  taken  in  the  Green  River  by  the   Hay  den  expedition  and 

described  as  Hybopsis  eijregixis  by  Cope  in  1871. 

17.  Tiaroga  cobitis  Girard.    Types  taken  in  the  Rio  San  Pedro,  tributary  of  Rio  Gila,  by  John  H. 

Clark,  and  described  by  Girard  in  1856  and  1859. 

18.  Rhinichthys  cataractae  dulcis  (Girard). 


Nominal  species. 

Locality. 

Collector.               |     Authority. 

Rhinichthys  heushavii,  var.  II 

Rhinichthys  henshavii,  var.  Ill 

Colorado  Chiquito 

Caujp  Apache,  Arizona 

H.  W.  Henshaw Cope,  1874. 

do Do. 

19.  Agosia  oscula  (Girard). 


Nominal  species. 


Argyreus  osculus. 


Argyretis  notabilis 

Ceratichthys  ventricosus 
Apocope  oscula 

Do 

Do 

Apocope  ventricosus 


Local  it  J'. 


Collector. 


Babacomari,  tributary  of  Rio  San     John  H.  Clark  . . . 
Pedro,  tributary  of  Rio  Gila.       j 

Rio  Santa  Cruz  . .' ; do 

P'rom  Arizona i 

Camp  Apache,  Arizona i  II.  W.  Henshaw . . 

Zufli  River |  G.  M.  Keasby  . . . . 

Pagosa,  (Colorado I  Yarrow  &,  Allen. 

From  Arizona I 


Do From  New  Mexico. 


Authority. 


Girard,  1856, 1859, 

Do. 
Cope,  1874. 
Cope  &  Yarrow,  1876. 

Do. 

Do. 

Do. 

Do. 


20.  Agosia  yarrowi  Jordan  &  Evermann. 


Nominal  species. 


Agosia  yarroivi 
Do 


Locality. 


Collector. 


Authoritv. 


Tomichi  Creek,  Colo Jordan,   Evermann,  Fesler  Jordan,  1889. 

&  Davis, 

Gunnison  River,  Gunnison do Do. 

Do !  (tunuison  River,  Delta,  Colo do Do. 

Do !  I'ncompahgre  Ki ver,  Delta do Do. 

Do i  Green  River,  Blake  City.  Utah Dr.  0  ordan Do. 

Do Eagle  River,  Gypsum.  Colo ,  Evermann  &  Davis Do. 

Do '  Kio  de  las  Animas  Perdidas,  Du-  j  Jordan,   Evermann,  Fesler  Do. 

I      raniro,  Colo.  j       «fc  Davis. 

Bo '  Rio  Florida,  Durango,  Colo do Do. 

Do I  Leiter  Creek,  Durango,  Colo ! do Do. 

Do '  Green  River,  Green  River,  Wvo..    Evermann  &  Rutter Evermann  &  Rutter, 

I                     -                                             i  1895. 


Our  collection  from  Green  River,  Wyoming,  contains  57  specimens,  which  we  provisionally  refer 
to  this  species.  They  show  some  differences,  however,  and  may  prove  to  be  an  undescribed  species. 
The  following  is  a  description  of  these  specimens:  Head,  4;  depth,  4^;  eye,  5;  snout,  2^  ;  interorbital 
width,  3^.  D.  I,  8;  A.  i,  7;  scales,  13-73-10,  about  30  before  the  dorsal.  Body  rather  slender,  com- 
pressed; head  long,  snout  long;  month  inferior;  horizontal;  barbel  present;  opercle  rather  short  and 
evenly  rounded.  Caudal  peduncle  long,  compressed,  and  rather  deep.  Scales  larger  than  in  A.  yar- 
roici,  much  reduced  in  size  on  back  on  anterior  part  of  body;  lateral  line  complete,  nearly  straight. 
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Fins  modernte.  the  height  of  the  dorsal  1\  in  head,  the  free  edge  somewhat  concave;  origin  of 
dorsal  fin  behind  yeutrals,  midway  between  base  of  middle  caudal  rays  and  nostril;  anal  fin  falcate, 
its  anterior  rays  equal  to  longest  dorsal  rays;  pectorals  rather  short,  1^  in  head,  not  reaching  ventrals; 
Teutrals  short,  barely  reaching  front  of  anal  fin ;  caudal  fin  widely  forked.  Color  in  alcohol,  olivaceous 
above,  with  darker  marbling  and  small  dark  spots  scattered  irregularly  over  back  and  sides,  few  of 
which  are,  however,  found  below  lateral  line:  under  parts  pale  straw-color  or  silvery;  fins  all  plain. 
The  numerous  specimens  show  but  little  variation  from  the  above  description,  except  in  the  squama- 
tion;  the  number  of  scales  in  the  lateral  line  varies  from  70  to  76.  Occasionally  there  are  9  dorsal 
rays;  eye,  4^  to  5;  depth,  4^  to  4^;  head,  4  to  4^^.  From  specimens  of  Agosia  yarrowi,  from  Gunnison, 
Colo.,  these  difter  in  having  larger  scales  (16-74  to  80-13  in  yarrowi)y  deeper  and  more  compressed  caudal 
peduncle,  and  narrower  head. 

This  species  was  found  to  be  ([uite  abundant  at  Green  River.  It  seemed  to  go  in  schools  and 
to  be  found  in  the  current,  where  they  were  feeding  upon  tbe  gravelly  bottom.  At  some  hauls  of  the 
seine  none  at  all  would  be  taken,  while  at  others  considerable  numbers  would  be  secured. 

21.  Agosia  couesii  (Yarrow).    Types  from  near  Camp  Apache.  Arizona,  described  as  Apocope  couesi 

by  Yarrow  in  1876,  and  recorded  by  Cope  &  Yarrow,  1876. 

22.  Agosia  chrysogaster  Girard. 


Nominal  Kpecies. 


Loi'ftlitv. 


Colli-ctor. 


John  H.  Clark 


AgOHia  ehrysoQanter Rio  Santa  Cruz 

A sos'iA  metaUiea Kin  San  Pedro,  tributarv  of  IJio  ' do 

I      (Jila, 
Hy borhynchus  sideriui ,  Camp  Lowell.  Arizona Ta«.  M.  Rutter '  Copt;  Sc  Yarrow.  1876. 


Authority 


Girard.  1850.  1859. 
I)o. 


23.  Couesius  squamilentus  Cope.     Types  from  Henry  Fork  of  Green  River,  Hay  den  collection, 

described  as  Ceratichfhys  fiquamilentus  by  Cope,  1871. 

■ 

24.  Lepidomeda  vittata  Cope.    Types  collected  in  the  Colorado  Chiquito  by  Dr.  Newberry,  described 

by  Cope  in  1874,  and  again  recor<led  by  Cope  &  Yarrow,  18^1)7     -J' 

25.  Lepidomeda  jarrovii  Cope.    Types  collected  in  the  Colorado  Chiquito  by  Yarrow  &  Hcnshaw, 

and  deseribe<l  by  Cope  in  1874,  and  recorded  by  Cope  &  Yarrow,  Ifil^T^ 

26.  Meda  fulgida  Girard. 


Nominal  »p<*ci<»n. 


Locality. 


CoUwtor. 


Authority. 


Mcdii  /nlfjida . 


Do. 
Do. 


Rio  San  Pedro,  tributarv  of  Rio     J.din  H.  Clark ,  Giranl,  1856, 1H.'>9. 

(Jila.  *  I  I 

do Yarrow  &.  Hennhaw f!ope,  1874. 

do I do  ..--. ,  Cope  &  Yarrow,  187 


27.  Plagopterus  argentdssimus  Cope.     Types  frnm  San  Luis  \'alley  in  western  Colorado,  descrilied 

by  Cope,  1874,  and  again  reported  by  Cope  &  Yarrow,  l87|r.    h" 

28.  Salmo  mykiss  pleuriticuB  (Cope). 


Nominal  npeoit»H. 


Lo«'alitv 


Collector. 


Authority 


Salmo  (Salar)  virf^inalin 

Do 

Salmo  jiUvritietit 


•  •  *  »  ' 


Do. 


S 


Near  Ft.  Bridgor,  Wyo 

Henry  Fork  of  (Ire^'n  River 
Headwaters  of  ilrwn  River  .. 
White   Rjver,  Ari7. 
Wnite  Monntains,  A riz , 
PagoW,  T'Olfl 


in  «frp«*ii  niver 
^Ariz        ...1., 

tains,  ^Ariy. . .  X 


Siilnio  niykiHH  pleuriticui* '  Trapper  Lake,  Colorado 


Do  I  Eagle  River.  G yp«nm.  Colorado. . . 

I>o 1  Carion  Creek,  (llfnwoo*!  Spring**, 

I      Colo. 

!>«» Sweetwater  Lake  Eagle  Co..  Colo. 

Do (iiinni*«<in  Rivi-r.  (tunnison.Colo.. 

Do Rio  Florida,  Diirango,  Colo 


Hayden  collection 

..-.:. do 

Carriiiffton  &  Logan 

TT.  \V.  ilenNhaw 

do 

C.B.Aiken 

Jorjlan.   Evennann,  FenJer 

Si  Davin. 

Evemiann  &  Davi.n 

Jordan,    Evennann,  Feeler 

6i  D,ivif*. 

do 

d«»« 

do 


Cope,  1871. 

Do. 
Cope,  1H72. 
(;oih;  &  Yarrow,  1876. 

Do. 

Do. 
.Jordan,  1889. 

Do. 
Do. 

Do. 
Do. 
Do. 


No  tront  were  seen  by  ns  at  Green  River,  but  we  were  informed  that  they  are  occasionally  taken 
there  and  that  they  are  common  fnrtlier  np  the  river  in  the  small  tributaries. 
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29.  Coregonoa  'wiiliamsoni  Girard.     Rocky  Mountain  Whitefiah.    The  only  reference  to  this  species 

which  we  have  seen,  applying  to  this  basin,  is  that  of  Cope,  1871,  who  had  specimens  in 
the  Hayden  collections,  probably  from  Green  River,  near  Fort  Bridger.  Numerous  young 
individuals  were  taken  by  us  at  Green  River,  Wyoming,  where  it  is  a  common  fish;  attaining 
considerable  size  and  being  of  value  as  a  food-fish. 

30.  Cyprinodon  maculaxius  Baird  &  Girard.    The  types  of  this  species  were  collected  by  John  H. 

Clark  in  the  Rio  Gila  and  described  by  Baird  &  Girard  in  1853  (c).  In  the  Mexican  Boundary 
Survey  Girard  credits  the  same  specimens  to  the  Rio  San  Pedro  of  the  Gila.  Only  the  types 
are  known. 

31.  Heterandria  occidentalis  Baird  &  Girard. 


Nominal  species. 


Locality. 


Collector. 


Heterandria  occidentalis. 
Girardinua  occidentalis . . 

Do 


Rio  Santa  Cruz '  John  H.  Clark  . . 

do I do 

T„«««r.  1  ^  I^r.  Heemiann  . 

Tncson i  Urthiir  Schott. 

Girardinua  sonoriensis Camp  Lowell,  Ariz •  H.  W.  Henshaw. 


32.  Cottiis  bairdi  punctulatus  (Gill).     Blob;  ''  Bullhead." 


Nominal  species. 


Locality. 


Uranidea  punctulata 

Potamocottus  pnuctulatas. . 


Uranidea  vheeleri 

Cottns  bairdi  punctulatus... 
Do 


Collector. 


Hayden  collections 


Authority. 


Baird  &  Girard,  1853  c. 
Girard,  1859  o. 

Girard,  1859  6. 

Cope  &  Yarrow,  1876. 


Headwaters  of  Green  River 

Between  Bridger  Pass  and  Fort  ; 
Bridger.  j 

Rio  San  Juan,  Pagosa,  Colo '  Yarrow  &  Aiken 

Eagle  River,  Gyp.sum,  Colo j  Evermann  &  Davis 

Roaring  Fork,  Glenwood  Springs,  j  Jordan,  Evermann,  Feeler 
I      Colo.  I      6c  Davis. 

Do Gunnison  River,  Gunniaon,  Colo do 

Do Gunnison  River,  Delta,  Colo I do 

Do Rio  Florida do 

Do Leitner  Creek,  Durango,  Colo I do 

Do Rio    de    las    Animas   Perdidas,  j do 

i      Durango,  Colo.                               ! 
Do '  Green  River,  Green  River,  Wyo..'  Evermann  &.  Rutter 


Authority. 


Cope,  1871. 
Gill.  1876. 

Cope,  1876. 
Jordan.  1889. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Evermann    &   Rutter, 
1895. 


Tlie  blob  was  quite  abundant  at  Green  River,  but  most  of  the  individuals  secured  were  young. 
They  were  found  in  greatest  numbers  in  some  small  isolated  ponds  or  pools  on  the  river  bank. 
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